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Brick Wells for the Pier Foundations Were Sunk Under an Artificial Load of Iron Rails, Pig Iron, end Sand Until Stanched in a Substratum of Clay. 


THE NARROWING OF THE GANGES AND CONSTRUCTION OF THE CURZON BRIDGE.—(See page 204.) 
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LESSONS OF THE WRIGHT AEROPLANE DISASTER 

Seidom has there occurred a more pitifully tragic 
disaster than the sudden fall of the Wright aero 
plane, involving the death of that promising young 
officer Lieut. Thomas E. Selfridge, and inflicting shock 
ing injuries on the talented inventor, Orville Wright 
That the disaster should have occurred at the cul 
mination of a series of brilliant flights, and on the 
eve of winning that prize of government recognition 
for which the Wright brothers had striven, unaided, 
throvgh long years of patient toil, renders the disas- 
ter extremely pathetic, and accentuates that world 
wide sympethy in which the Screntiric AMERICAN 80 
Sincerely shares 

But although the accident is deplorable, it should 
mot be allowed to discredit the art of aeroplane navi 
gation If it emphasizes the risks, there is nothing 
in the mishap to shake our faith in the principles 
upon which the Wright brothers built their machine, 
and achieved such brilliant success. The defect was 
purely one of structural detail The breaking off of 
the blades of the propeller ef an airship is compar 
able te the bursting of a tire on an automobile. In 


each case there is the danger of an upset; but in 
neliher should the accident be taken to indicate that 
the principles and design of the whole machine are 
at fault 

Nevertheless, it must be admitted that if the de- 
mand for absolutely first-class design and materials 
is strong in the automobile, it is doubly so in the 
aeroplane Judged by the nature of the work it has 


to do, and i 


view of the tragic penalties which may 
attach to the breakage of any one of its delicate 
and nicely calculated parts, it would seem that a 
broader margin of safety should be allowed in cut 
ting down the size and weight to secure the neces 
sary lightness The supporting planes, with their 
fragile woeden struts and hair-like wires, constitute 
a trussed bridge, whose strength, like that of a chain, 
ie no greater thar the strength of its weakest link. 


Should a single strut or wire snap, the whole fabric 
must collapse Si irly, the equilibrium of the whole 
structure | » we tive to disturbance, that any sud- 
den change in the pposed forces, such as was occa- 


sioned by the snapping of one of the two propellers, 


must instantly upset the delica poise ind change 
the aeroplane, suddenly, from a self-sustaining machine 
to an inert mass, subject only to the destructive force 


of gravity 

The lessons of this particular case are, first, that 
wood is too uncertain a material to safely endure the 
complicated stresses dve to thrust, high centrifi 
force, excessive vibration, or the possibility of 
tact with the machine to which a propeller jis 
secondly, that the distribution 
the thrust between two propellers, placed on 


sublected ; and 
either side of the center of gravity, constitutes, 
s this terrible accident has too clearly shown, a 
constant invitation to disaster. Should one propeller 
break, become loose, or be disconnected from its 
chain drive, the whole power of the engine becomes 
concentrated at a point several feet to one side of the 
enter of resistance of the machine, with the result 
that it becomes immediately uwlmanageable, and fa 
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driven violently from its path; whereas the breaking 
of a single, centrally-placed propelier would have no 
greater effect upon the control than would the simple 
stopping of the motor 

Undoubtedly, it was the inevitable confusion created 
by the breaking of the propeller on the vertical rud 
der wire that caused the disaster; for although Wright 
made a gallant effort to bring the machine back to 
control, stopping his motor, etc., the horizontal rud- 
ders appear either to have failed or to have been pulled 
in the wrong direction; the aeroplane, after partially 
righting, taking a sudden and steep plunge to the 
ground 

Perhaps the most important lesson of all, however, 
is, that, to render the aeroplane thoroughly reliable, 
some method of automatic control of both lateral and 
horizontal stability must be devised. This control 
should automatically hold the rudders and plane tips 
in the requisite position for equilibrium, any devia- 
tion therefrom being made by separate manual con- 
trol. 

- —> +2 - 
SOME SUBMARINE SUCCESSES. 

The increase in size, power, and endurance of the 
submarine, and the accumulated knowledge and con- 
fidence which are being acquired by officers and men in 
the handling of this sensitive and capricious type of 
boat, are rapidly winning for the submarine a posi- 
tion as a well-tried and efficient type of fighting craft. 
On the return of the submarine flotilla to Newport 
after its last series of maneuvers carried out in Buz- 
zards Bay, it was made known that the five sub 
marines, “Octopus,” “Viper,” “Cuttlefish,” “Tarantula,” 
and “Plunger,” representing the latest additions to 
our fleet, had made a most successful attack upon 
the United States cruiser “Yankee.” 
of the result, ali five of the boats making a hit, is 
emphasized by the fact that the attack was made in 


The significance 


broad daylight, and that it was expected by the 
Yankee,” whose officers and crew were keenly on 
In carrying out 
the maneuver, the submarines first steamed away 


the watch for the submerged enemy 


from the “Yankee“ on the surface of the water, closely 
observed by the glasses of the officers on board, until 
they disappeared from view. At twenty miles dis- 
tance they submerged and proceeded to the attack 
under water, making observations at intervals by 
means of the periscope, until they came within hit- 
ting distance, when each boat discharged its torpedo 
Although the “Yankee” searched 
closely for surface indications of the boats, there 
was no notification of their presence until the five 
torpedoes got home against the hull. A second attack, 
made from a less distant point, met with equal suc- 
cess. This exploit is certainly a strong demonstra- 
tion of the efficiency of the submarine under the con- 
ditions existing; and it may fairly well be claimed 
that the fact that the “Yankee” was stationary was 
offset by the other fact that the time and direction 
of the attack was known to those on board the ship. 

Another notable success was that achieved by a flo- 
tilla of Italian submarines, or to speak more strictly, 


and found the mark 


submersibles, consisting of four boats, which recently 
made the trip of 1300 miles from Venice to Spezia 
under their own power and without any assistance 
These craft can steam 7 knots 
submerged, and 14 knots in the light condition. They 
carry two torpedo tubes below the bow, and embody 
the principle which is adopted in the Lake bvats 
in this country of carrying a heavy false keel, which 


from auxiliary boats 


may be detached should the submarine, through acci- 
dent, sink to the bottom. Comparable with this 1300- 
mile trip, in a semi-submerged condition, of the sub- 
mersibles is the recent cruise, under war conditions, 
of the British submarine flotilla for a distance of 300 
miles, during which they stayed for forty consecu- 
tive hours under water. 

The three performances above recorded are very 
encouraging, since they foreshadow the ultimate mas- 
tery of two difficult problems in the submarine: radius 
of action and certainty of attack. The submarine of the 
future will grow in size, and as it does so its speed 
and radius of action will steadily increase—possibly 
even to the point at’ which the largest type will be 
capable of accompanying a fleet in its operation on 
the high seas. 


>< 


OUR PONDEROUS PASSENGER CARS. 
Does it ever occur to the passenger, when he is 
sweeping through the country in the luxurious com- 
fort of his heavily upholstered seat in a Pullman car, 





that, in order to give him that accommodation, the 
railroad company must haul over the tracks, not 
merely his individual 150 pounds of weight, but an 


additional two tons of weight of the car? The largest 
modern Pullmans will weigh over 60 tons; and, since 
they provide only sixteen sections, it follows that for 
every passenger carried, even when the car is full, 
two tons of dead weight must also be moved. In re- 
spect of the weight hauled per passenger, therefore, 


a Pullman train is the most extravagant and costly 
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method of transportation in the world, as the follow- 
ing comparative facts will show. A touring car capa- 
ble, when running on a good road, and if, like the 
railroad train, unhindered by speed restrictions, will 
carry seven people at the same speed as a Pullman 
train The machine will weigh about 2500 pounds, 
or 500 pounds to the passenger. A _ 7-horse-power 
motorcycle, weighing 150 pounds and running on a 
good road without speed restrictions, will transport 
two people on the level at a speed of 40 miles per 
hour; while a bicycle, weighing only 25 pounds, can 
be driven by an ordinary rider on a good road at 
from 12 to 15 miles per hour, and by a racing man 
at from 20 to 25 miles an hour. Even that good old 
standby, the two-seated buggy, weighing, let us say, 
520 pounds, will convey its two passengers in com- 
fort and safety at a speed of from 15 to 20 miles 
an hour. Summing up our comparative results, then, 
we find that the dead weight necessary to carry a 
passenger in a touring car is 500 pounds, on a motor- 
cycle 75 pounds, on a bicycle 25 pounds, and in a horse- 
drawn buggy 160 pounds, as against the enormous 
load of two tons of dead weight necessary for the 
It may be 
objected that the Pullman car represents an extreme 
case, and that much of the weight is due to the pro- 
vision of sleeping accommodations; but we find that, 
even in the first-class day coach, the dead “weight per 
passenger is very high, being, in the case of coaches 
accommodating, according to size, from seventy to 
eighty-four people, about 11/3 tons of dead weight 
per passenger. 


transportation of a Pullman passenger. 


It does not require any elaborate mathematics to 
show that the hauling of this enormous dead weight 
over the track is very costly, involving heavy main- 
tenance expenses on the part of the railroads and 
proportionately higher rates for the traveling public. 
Apart from the large expenditure of fuel, the excess 
weight causes a rapid deterioration not only of the 
tracks and roadbed, but also of the rolling stock itself. 
Rails are broken, or battered down at the rail joints; 
rails and tie-plates are crushed down into the ties; 
the heads of the rails and the flanges of the wheels 


are rapidly ground away on the curves; and, because 


of the heavy impacts due to the great deadweight, 
there is not only a more rapid deterioration of the 
rolling stock, but of every part of the system that 
comes inte physical contact with it. 

The great weight of passenger cars is due in no 
small measure to the great length to which these 
cars have grown in recent years. The body of a 
modern Pullman, over 70 feet in length, supported 
on a truck at each end, may be regarded structurally 
as a bridge carried upon two end piers; and, in the 
case of the car, as of the bridge, the bending stresses 
tending to break it in two, and, therefore, the weight 
of material necessary to resist those stresses, increases 
in a much more rapid ratio than the length. More- 
over, the concentration of weight on the two trucks 
calls for heavy construction in the trucks themselves; 
and it is a question worthy of the consideration of 
the car builder whether a great saving in weight 
would not be effected by reducing the length of the 
cars and substituting lighter four-wheeled trucks for 
the ponderous six-wheeled trucks now in use. Fur- 
thermore, the roof construction could be considerably 
lightened by abolishing the present ventilator and 
substituting a plain curved roof. Considerable weight 
might also be saved by abolishing the end platforms, 
vestibuling the car bodies directly against one another, 
and substituting entrances at the center of the cars. 

The greatest reduction of weight, however, would 
come from the introduction of steel in place of wood 
and the application to the design of the cars of those 
principles of bridge construction which have rendered 
the modern steel bridge such a marvel of lightness 
in proportion to its strength and the load it can carry. 
We believe that the weight of our present railroad 
cars is due not a little to the fact that too much of 
the coach builder’s and too little of the bridge engi- 
neer’s art has been employed in their design and con- 
struction. It is one of the curious anomalies of rail- 
roading, that at this late day, when so many steels 
and alloys offering great strength in proportion to 
their weight are available, we should still be building 
our cars of wood and building them on such massive 
lines. We note that in a recent discussion of this 
question, as applied to street railway and interurban 
cars, Mr. M. V. Ayers, of the Boston and Worcester 
Street Railway, estimates that the weight of a 60- 
passenger, 31-ton car could be.so greatly reduced by 
careful design and the use of steel, that there would 
be a saving of $1100 per year in power cost alone, in 
favor of the lighter car—an economy which would 
more than offset the increased cost due. to special de- 
sign and the use of a high-grade steel. The ScimnTIFic 
AMERICAN has more than once drawn attention to this 
important question during the past few years, and 
we heartily indorse Mr, Ayers’s statement that more 
actual saving of money can be effected by reducing 
the weight of cars than by any other change that can 
take place in the art of railroading. 
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REPAIRING THE CONCRETE PIER OF A BRIDGE BY 
INJECTION OF LIQUID CEMENT MORTAR. 

During the night of the 26th and 27th of August, 
1906, a Dutch steamer of 8,000 tons, the “Graenyes- 
berg loaded with ore, steaming through the Kiel 
canal from west to east, collided with the north pier 
sustaining the fixed truss of the swinging bridge over 
this canal at Osterriénfeld. The impact was so violent 
that the entire upper part of the pier, measuring 
2914 feet in length by 19%, feet in width, was moved 
in an easterly direction, and those horizontal joints 
about 10 feet below the water gave way, and opened 
to the extent of 5 to 6 inches. The most important 
crack was that of the lower joint, and extended first 
horizontally for a depth of 42 2/3 feet into the pier, 
then turned sharply downward for about 5 feet. This 
crack was about 5 inches wide. The upper two cracks 
were of similar dimensions, reaching only for about 
18 feet into the pier, and were 4 inches to 6 inches in 
width. In the interior of the cracks the materials were 
as if crushed. The bridge rested upon this pier on a 
fixed anchor sill with a pan, and the violence of the col- 
lision threw the bridge 15% inches to the east, displac- 
ing the pan. To repair this damage, it was resolved to 
leave the upper part of the pier entombed, and to sim- 
ply consolidate the whole of the structure by forcing in 
the open joints liquid mortar under air pressure. This 
operation had to be done entirely under water. In 
order to do this, the bridge was first put again in its 
place upon the pier, and underpinned to its proper 
level, so as not to disturb the railway traffic. Then 
the supports of the bridge upon the pier were taken 
away, and the work of filling in the cracked joints 
started. First divers were sent down to examine and 
properly locate the fissures, and to clear away as 
much as possible, without danger to themselves and to 
the bridges, the stones covering these fissures. Then 
they drove in tightly hardwood wedges in the open 
cracks in their entire length, and calked them with 
oakum. Eighteen of these wedges had lengthwise 
semi-cylindrical notches, and were driven in in pairs, 
so as to form a hole for the reception of nine pieces of 
iron pipe with threads on the projecting end, on 
which an elbow could be screwed on. Through these 
pipes the liquid cement mortar was to be forced into 
the cracks. On these elbows were screwed on vertical- 
ly pieces of gas pipe 19% feet long and 13/5 inches 
in diameter, fastened to the pier by means of clamps. 
The upper ends of these pipes were connected to rub- 
ber tubes, conveying the liquid mortar under pressure 
from the injection tanks. 

In order to tighten the work still more, a canvas 
5 feet wide was fastened upon the damaged part 
of the pier, securely rolled on top and at the bottom 
over two steel cables wrapped up in oakum and twisted 
straw and solidly anchored to two piles driven along- 
side of the pier on both sides, and these piles again 
were fastened to one another by chains drawn tight. 
Upon this canvas were vertically fastened, from 8 
inches to 10 inches strips of wood 13/5 inches to 
2% inches thick, the whole tightly secured by 
two iron bands, anchored to the piles and tightly 
wedged against the pier. This preliminary work 
was completed in fifteen days. The gas pipes were 
now put in place, and the operation of filling in 
the cracks begun. Two scows were anchored against 
the pier. One carried the engine driving the air com- 
pressor, and the air tank for the compressor; the 
other three tanks to contain the liquid mortar and 
the necessary material for filling the tanks. These 
three tanks were connected with the compressed-air 
tank and with one of the gas pipes. The air tank had 
a gage and a valve, and was connected by means of a 
cock with three openings with the mortar tanks. This 
cock was so constructed that only one tank at a time 
was connected with the air tank. tach of the three 
tanks had a funnel for the purpose of filling them; an 
agitator with a handle, for the mixing of the mortar in 
the tank to avoid settlement; a discharge cock open- 
ing and closing the flow of the mortar into the tube 
connected with the gas pipe 

The mortar used was composed of one part Port- 
land cement and one part fine sand, with the addition 
of a volume of water equal to the volume of the mix- 
ture. The mortar was poured into the tanks, each of 
74 quarts capacity, and forced into the cracks by means 
of the gas pipes. The maximum pressure was 141 
cubic feet, and the work, started at 7 A. M., was 
finished by 9 P. M., by which time the mortar ascended 
to the mouth of the gas pipes, so indicating that the 
cracks were tightly filled. This was also confirmed 
by the divers, who reported that the mortar had 
bulged the canvas and made excrescences all around 
the joints. 

The total quantity of forced-in mortar was 494 cubic 
feet, representing two hundred fillings of the tanks. 

For the purpose of ascertaining how the mortar 
would behave under water, a wooden box lined with 
canvas was sunk alongside the pier at a depth of 10 
feet and filled in in the same manner as the cracks. 
The contents of the box were examined after two 
weeks’, and agaim after four weeks’ immersion. At 


Scientific American 


the same time the mortar in the cracks was exani- 
ined by boring holes 3/5 inch in diameter in the 
same. At the end of five weeks the setting was con- 
sidered sufficient, and on the 25th of October, 1906, the 
resistance tests of the pier were made, These tests 
were a complete success, and the circulation of the 
trains was immediately restored, Since then the filled- 
in joints have not shown any tendency to slide or to 
settle. The cost of the repairing was about $2,171, 
and the entire putting in order of the bridge for 
travel about $3,136. This expenditure is considered 
very low, and certainly much lower than if the pier 
had to be demolished and reconstructed.—Translated 
from Génie Civil. 
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A FEW SUGGESTIONS FOR INVENTORS OF SAFETY 
DEVICES. 
BY EDWIN PHILLIPs, 

When our forefathers first went down to the sea in 
ships, little was known or even thought of safeguards 
or “prevention.” They put off to sea almost wholly 
at the mercy of the waves and when storms arose were 
in grave jeopardy. To begin with, there were no ruid- 
ders to steer by, keels to prevent rolling, anchors to 
“let go,” mariner’s compasses to direct a course, life- 
saving apparatus for emergencies, storm warnings to 
put them on their guard, nor lighthouses to spread 
welcome beams across the broad expanse of waters. 
But to-day, thanks to invention, the hardy mariner 
possesses all these. Also many more. But more still 
are wanted, for hardly a month elapses but losses of 
life occur upon our coasts, many of which losses could 
be averted. Science has made efforts innumerable (o 
anticipate storms and thereby prevent their danger’. 
For the sake of man’s humanity to man such efforts 
need direct encouragement, 

“How true,” wrote Carlyle, “is that old fable of the 
Sphinx who sat by the wayside proposing her riddles 
to the passers, which, if they could not answer, she 
destroyed them.” The riddle of the hour is, How can 
we encourage “prevention”? Why should not dray 
and other road vehicle wheels have a guard depending 
in front of them—a combination footstep, handrail and 
body pusher, for example? Have not fly and other 
wheels in factories a guard? It cannot be denied that 
about moving wheels there is an element of dange?. 
“Dad, I won't carry stones any more,” were the dying 
words of a sixteen-year-old youth in Melbourne not 
long since. At the inquest on his remains at the 
morgue it appeared that he was leading a horse draw- 
ing two tons of spawls, when, said an evening paper 
describing the event, he slipped, and the wheel passed 
over his body. Foot passengers crossing streets are 
liable to the same accident, and it is by no means an 
infrequent occurrence. The dangers attending such a 
fall are considerably reduced if there is a guard to 
push the prostrate one aside. Very true, very true 
indeed are Zimmerman’s words, and they call for seri- 
ous thought: “Laws act after crimes (accidents) 
have been permitted; prevention goes before thein 
both.” 

“There’s no education like adversity,” said Disraeli, 
which being modified might read: “There's no educa- 
tion like accidents.” In the past, accidents, because 
they have been accidents, have generally been regarded 
as unavoidable. But investigation teaches that in the 
future they may be perceived through different sper- 
tacles. Experience shows that accidents may. be di- 
vided into two classes—(1) preventable, (2) unpre- 
ventable. It further shows that a hard-and-fast line 
can be drawn between those that can be avoided and 
those that cannot. Likewise that the list of accidents 
in variety and number is increasing every year with 
the increased invasion of new types of machinery. By 
thought and reform, accidents which were formerly 
consigned to the second or unavoidable class are now 


elevated to the first or preventable class, 

The heroes of science, chemistry, and physics have 
in the past held doctrines that they dared not promu:- 
gate publicly. If they did it was with the fear of 
death to themselves and delay to the cause. That the 
sun and planets revolved round the earth was once 
a common belief. Giordano Bruno knew otherwise 
and for saying so was (about 1600) burned at the 
stake and his ashes cast to the winds. To-day his 
theory is an accepted fact. When Boyer in Franc#, 
more than a century ago, preached inoculation as a 
preventive of smallpox, when Edward Jenner about 
1790 announced his doctrine of vaccination, both the 
pulpit and the press strove to talk and write thein 
down, A desperate battle against overwhelming opp*- 
sition had to be fought before people could accept the 
new theory. But the great truth conquered; and 
another great truth is that nearly all the ailments to 
which flesh is heir may sooner or later succumb to 
preventive measures. If, with the limited knowledge 
of those days, Dr. Jenner could discover a preventive 
for smallpox, with the scientific progress made since 
there should be no difficulty in discovering means fer 
preventing pneumonia, diphtheria, bubonic plague, 1i'- 
fluenza,*ete. The day may, and should, soon come 
when instead of the human arm having one mark 02 
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it as an indicator that smallpox has been warded off, 
it will have many marks for each of the diseases 
enumerated, in fact a mark for each disease as man 
one by one conquers them. It is a vulgar error to 
assume that prevention will wim no more victories, 
but is dead, 





SCIENCE NOTES, 

According to a recent census the total population of 
the Canal Zone is 50,900. Of this number 24,963 per 
sons are employed either by the Isthmian Canal Com 
mission or the Panama Railroad Company. Of the 
total population 14,635 are white, 34,785 are negroes, 
and 583 are Chinese. Of the whites 6,865 are from 
the United States, and of these 5,213 are males and 
1,650 females; 2,030 married men and 1,048 married 
women; 2,713 single men and 172 single women; 451 
children, 232 boys and 219 girls between the ages of 
6 and 16 years. There are also from the United States 
73 colored persons, 57 males and 16 females. The to- 
tal cost of taking the census is given at $3,936.36. 

In sinking an artesian well at Newlyn an interest- 
ing discovery has been made in tapping springs of 
highly mineralized water. The sinking of the well 
was undertaken for Mr, R. R. Bath, and the Newlyn 
Ice Company, in connection with the factery which 
has been erected for the manufacture of ire, to pro 
cure water to use in ice-making. A depth of about 
180 feet has been reached, two tin lodes having mean 
while been passed through, and water from the springs 
reached was submitted for analysis to Mr. J. H. Bo- 
sanko, of, the Penzance Mining and Science Schools. 
He was surprised to find that the water was highly 
mineralized. The simple test revealed an abnormal 
quantity of iron in the water, showing that it musi 
be running through rich mineral veins. No water of 
this description has ever been found in West Cora- 
wall, and it is thought that perhaps it may possess 
medicinal properties of some value. 

From experiments conducted at Ottawa, in Canada, 
it appears that there are some slight grounds for the 
widely-accepted opinion among agriculturists that 
snow is a direct fertilizer, says the Pharmaceutical 
Journal. It is found to contain total nitrogen equiva- 
lent in round numbers to about a pound per acre of 
land covered by an average winter snowfall in that 
district. The amount of nitrogen as free animonia 
was high, but fluctuated greatly, from 0.082 to 0.589 
parts per million; the nitrogen as albuminoid ammonia 
ranged from 0.033 to 0.078 parts per million, and the 
nitrogen as nitrites and nitrates ranged from 0.027 
to 0.390 parts per million. The average of twelve de- 
terminations from February 21, 1907, to May 4, was, 
nitrogen, as free ammonia 0.256, as ailbuminoid am- 
monia 0.052, and as nitrates and nitrites 0.163 part 
per million. The value of snow as a direct fertilizer 
would appear, so far as the nitrogen content is con- 
cerned, to be greatly overestimated. It is intended to 
continue the experiments both in summer and winter 
to determine definitely the manurial value of both 
snow and rain 

_ - ee _ 
THE CURRENT SUPPLEMENT. 

The extent to which electricity is used in the manu 
facture of street gas is hardly realized even by tech 
nical men. How much can be done by electrical means 
to simplify the handling of material in gas-works is 
set forth by Dr. Alfred Gradenwitz in the opening 
article of the current Supriement, No, 1708 In an 
Austrian oil-field there was recently installed the first 
machine for the extraction of oil from bore-holes by 
the Leinweber system. The installation is described 
by the English correspondent of the Screwriric Amen 
CAN E. S. Lincoln contributes an article on “Test 


ing Direct-current Dynamos.” The Hon, Robert J 
Strutt, well known as an authority on radioactivity, 
explains in a characteristic, clear style the raélo 
active changes in the earth. Charles L, Hubbard gives 


a brief review of liquid fuel for the benefit of those 
who desire a general knowledge for purposes of com- 
parison without going too much into details. “Train- 
ing the Man Behind the Gun” is the title of a stir- 
ring article that reveals the secret of the marvelous 
success achieved by the skilled naval gunner in firing 
at targets. The daily press has commented at length 
on the highly dramatic paper read by Francis Dar 


win before the British Association for the Advance 
ment of Science, in which he explained his theories 
of the memor! of plants, and his view that the deyel 


opment of any living creature from an egg seems to 
presuppose something akin to biological memory, The 
first installment of the paper appears in the current 
SuprpLemMeNT. The improved Parsevai airship, which has 
aroused almost as much interest as Von Zeppelin’s gi- 
gantic, ill-fated craft, is described and iflustrated. 
Eugene Lemaire explains how parchments injured by 
fire may be restored. Does the planet Venus revolve on 
its axis, or does.it always present the same side to the 
sun? The question is one that has long puzzler 
astronomers. Otto Hoffmann considers the guestien 
from both sides, and produces all the availabie evi- 


dence for and against rotation, 








SE TN SI ae 


204 


Scientific American 





SEPTEMBER 26, 1908. 


a training-bund on the left bank. The whole of the 
Robert R. Gales, M 
C. E., engineer in chief of the Coonoor Railroad, to 


Inst. 


whose courtesy we are indebted for the illustrations. 
which is over 4,000 feet 
rises to 5 feet above flood level of the river. 

The upstream 


section is about 





THE NARROWING OF THE GANGES AND CONSTRUCTION ive failed to erode, the distance from bank to bank 
OF THE CURZON BRIDGE peing about three miles. This width is entirely cover work was designed by Mr. 
BY THK KN H CORRESPON DEN r TH ' ' WERE ea with water during the flood season, the water 
In the bridging of such alluvial rivers as the Ganges thus filling practically the whole of the valley Just 
Chenab, Sutiej, et n India, it is not unusual to con below the city, however, the waterway, owing to the The training-bund itself. 
atrict the rive channel f he purpose of expedit natural configuration of the country, is decreased in in length 
ing and cono 
mizing the ‘ 
r b dg ) 
structior ln 


portant 

ways are ¢« en 
ly wide, the wa 
ter during periods 
of flood having 


eroded ite way un 
checked through 
the soft banks on 
either side of its 
normal hannel 
until further ex 
pansion has beet 
checked hb t? 

nresence Tf ner 


dible goii Un 


der these circum 


stances the riv 
ers assume great 
widths and in 


the flood season 
form a body of 
water possibly 
three miles or 
more in width 
from bank to 
bank In the dry 
season howeve! 


when the river is 








3,300 feet in 
length, measured 
from the 
line of the ap- 
proach bank com- 
municating with 
the left-hand 
shore. The ex- 
tremity of the 
upstream 
has a sharp curve 
of about 570 feet 
radius. This was 
adopted in order 
to protect the 
t r aining-wall 
from the scouring 
of the river, and 
the eddying cur- 
rents which are 
produced when 
the extremity is 
straight. In the 
Curzon _ bund, 
however, the en- 


center 


section 


gineer anticipates 
that from _ the 
form of 
ity adopted this 


extrem 





destructive ac- 
tion, if not en- 
tirely overcome, 





at its lowest lev 


el, large tracts of The Curzon Bridge Practically Completed, Showing Temporary Line in River Bed. will at any rate 
sand are exposed be considerably 
where the water THE NARROWING OF THE GANGES AND CONSTRUCTION OF THE CURZON BRIDGE. reduced; a re- 
has receded. Un sult which ap- 


der such circumstances the throwing of bridges across 


such unrestricted waterways is an expensive, pro 


tracted. and difficult undertaking, while the possibil 


claiming the area inundated is impracti 


able The most efficient and economical solution of 


the difficulty, however, which has yet been found is the 


| 
construction of an embankment, or training-bund, par 


allel with the navigable channel a i selected point 


so that the course of the waterway 8 a constrict 


water on the inner side of 


blocked by the 


ed passage, the flow of 


bund being approach 
to the 


This system was first employed by Mr. J 


the training 
training-bund and the bridge 
R. Bell in 


carrying the Northwestern State Railroad across the 


bank leading 


Chenab River at Sher Shah in 1888, and it proved so 


successful that auch works are now extensively em 


ployed. The latest and largest example of such work 


is the left-bank training-bund of the Curzon Bridge 


at Allahabad. The Curzon Bridge is on the line of the 


new Allahabad-Fyzabad Railroad, 97 miles in length 
which offere a direct route between the city of Alla 
Bombay and Luck 


} 


hat Oudh 


now It is of the double-deck 


ad, the province, and 


type, the lower deck 
carrying the 


foot 6inch gage 


width to about 1.25 miles, and this site was selected 
as the most favorable for the construction of the pro- 
posed bridge. The normal width of the river channel 
however, is only 600 feet, the 


the cold weather 


depth of water being about 25 feet During the flood 
season the river rises at this point as much as 31 feet, 
water being swelled by the discharge 


with the 


the volume of 


from the Jumna, the confluence of which 
Ganges is about seven miles above the bridge AS a 
result of the preliminary surveys, it was decided that 
the waterway could be advantageously guided through 


a channel 3,000 feet in length, by the construction of 





Fig. 1.—Diagram of Electric Modtor and Tension 
Carriage. 


pears to be borne out by the behavior of the bund 
during the short time it has been completed. 

The bund, itself constructed of the sand which forms 
the river bed, is armored on the river side with stone 
pitching some 4 feet in thickness on the 2 to 1 slope, 
from the river bed up to flood level, while on the 
land side the sand bank is covered by layers of earth 
and broken debris, and planted with sarpat grass, the 
fibrous roots of which serve to hold the fabric to- 
gether. The crown of the bank has a width of about 
20 feet, and carries a 5-foot 6-inch gage railroad, so 
that in the event of any 
damaged, further may be 

brought up and dumped at the point of at- 


pertion of the embankment 
being supplies of stone 
readily 
tack. 
The construction of the training-bund presented sev- 
eral difficulties, the greatest of which was the short- 
ness of the season in which the work could be carried 
out. Consequently, the greatest advantage had to be 
taken of the period available, especially as the whole 
of this work was being undertaken in the river bed. 
Owing to the magnitude of the undertaking, it was 
found impossible to place this section of the work in 
one contract, and 
it was according- 





of the railroad 
and the upp‘ 

deck a thorougt 

fare for vehicu 
lat and pedes 
trian traffic At 
the point where 
the bridge cross 


ea the Ganges, the 
waterwa s ap 
proximately 

miles in Ww 

but by the prov 
sion of the tra 
ing-bund, the 
bridge section is 
reduced to about 
1000 feet com 
prising fifteen 
spans eech of 200 


‘ 


feet length, so that 


he bridge itself 
es less than 

half of the 

wi h of the riv 
er ty b 1eigh 
borhoo of the 


city of Allahabad 














ly divided into 
sections and dis- 
tributed among 
several contrac- 
tors. When the 
time approached 
convenient for 
commencing  op- 
erations, at the 
middle of No- 
vember, the labor 
was crowded up- 
on the spot, until 
as many as 7,000 
coolies were en- 
gaged in build- 
ing the approach 
bank and train- 
ing-bund at one 
time, the 
of this 
ing carried out 
by native labor 
When it is re 
membered that 
some 7,000 feet 
of embankment, 
comprising 3,00 


UNE rr 5 say Br 


whole 


work be 








the river flows be 


tween two high Fic. 2 
g. 2. 
banks of hard 
ay. which even 
the flood waters 


Machine Which Saws Through Stone Walls and Inserts 
Sheets of Lead te Protect Buildings from Dampness. 


Fig. 3. 


SAWING BUILDINGS IN TWO, 


Interior of Church Showing 
Machine in Position. 


feet for the ap 
proach bank and 
4,000 feet for th 
(Continued on 
page 206.) 
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SAWING A BUILDING IN TWO, 

Dampness not only makes buildings unwholesome 
places to live in, but often injures them and hastens 
their decay It is due, in many cases, to moisture 
absorbed from the scil through the foundations and 
distributed throughout the walls by capillary action. 
The oldest church in Munich has recently been pro- 
tected against further invasion of dampness by the 
radical method of sawing the stone foundations in 
two, horizontally, and inserting sheets of lead, which 
dam the capillary channels and form an impassable 
barrier to the ascent of water. The operation was 
performed by a specially devised machine, driven by 
an electric motor, which automatically inserted the 
sheets of lead as the saw cuts were made in the 
foundation walls 

No less remarkable was a somewhat similar opera- 
tion performed on a structure in Paris. 

A four-story building was sawn in two, from top to 
bottom, by means of a twisted wire cable. The build- 
ing is an electrical substation belonging to the Com- 
pressed Air Company, and its four stories are fitted 
with storage batteries, which serve to regulate the 
500-volt direct current furnished by another station. 
In consequence of the increase in business and the 
impossibility of placing additional accumulators in 
the building, the floors of which already bore a load 
of more than 200 pounds per square foot, it was de- 
cided to install in the ground floor, basement, and 
cellar, motor generators driven by a high-voltage alter- 
nating current, for the purpose of furnishing addi- 
tional current at 500 volts. It was also decided to 
sever all connections between the station and the ad- 
joining buildings, in order to avoid claims for dam- 
age arising from the vibration caused by the powerful 
motor generators. 

There were no party walls to be cut. The station 
is a steel-frame building, and it was connected with 
the adjoining buildings only by the front wall and the 
stone piers of the foundation, but it was 
a sufficiently difficult task to divide these 
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provements, ball-bearing pulleys and a device for cut- 
ting large holes for the separation of blocks from the 
original rock in quarries. 

The method still presented a serious practical in- 











Fig. 4.—Diagram of Building, Showing the Cable 
Arranged for Sawing the Facade. 
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convenience, the liability of the wire to rupture and 
the difficulty of repairing it. The most carefully exe- 
cuted solderings and brazings proved ineffectual, but 
at last a workman conceived the happy idea of cut- 
ting the strands of broken cable to different iengths 
and making a splice 12 or 13 feet long: Thenceforth 
the employment of twisted wire cables became genera! 
in marble and granite quarries. This method of saw- 
ing stone combines rapidity with economy, avcids the 
employment of explosives, and, above all, makes un- 
necessary the excavation of trenches in the rock, an 
operation which is both tedious and costly. But the 
method was never, to the writer’s knowledge, em- 
ployed for cutting a building in two until it was ap- 
plied to the electrical station in Rue St. Roch. 

The work comprised the sawing of the facade and 
the foundation piers at each side of the buliding. it 
was begun by erecting two wooden towers and join- 
ing their tops to the roof by bridges for the support 
of the tension carriages and motors operating the wire 
cable. Then two shafts 21 feet deep (the depth of 
the foundations) were sunk in the street, and a hole 
about an inch in diameter was drilled horizontally 
through each foundation pier, immediately beneath th« 
iron plates on which the iron columns of the super- 
structure rested. The doubled cable was passed 
through these holes. 

The tension carriage C (Fig. 1) consists of an 
oaken frame mounted on four wheels. It rune on 
rails on the bridge, and carries an electric motor M 
of 4 horse-power. This motor drives the cable by 
means of the reducing train of wheels NO, which 
gives the cable wheel P a speed of 180 revolutions per 
minute, and the cable a linear velocity of about 22 
feet per second. The carriage is drawn back and the 
sawirg cable kept taut by means of the winch 7? and 
a fast and loose pulley and clutch operating on the 
cable D (Fig. 4) which hangs vertically over the yard 
of the building and bears at its lower end a weight 

of 440 pounds. Bags of sand are placed 
at a little distance below this weight, to 





without endangering the buildings or in- 
terrupting the service. The problem was 
solved very ingeniously by the employ- 
ment of a twisted wire cable. 

The idea of sawing stone with an end- 
less wire cable conveying a mixture of 
water and an abrading powder is more 
than fifty years old. In 1854 Francois 
Eugene Chevalier obtained a _ patent 
which covered all possible applications 
of metal wires and cables to the sawing 
of stone. In this patent Chevalier claim- 
ed the employment, for the purpose of 
sawing, of one or more metallic wires, 
ropes, or chains, operating by a continu- 
ous or alternating rotary motion and 
possessing the properties of flexibility 
and of change of direction, so that a 
block of stone can be attacked simul- 
taneously along all imaginable lines. 

This interesting method, however, 
soon fell into oblivion, and there remain 





ed until 1880, when it was revived by 


receive it without shock in case of rup- 
ture of the sawing cable. 

The sawing frames, which are shown 
in operation on the foundations in one of 
the photographs, are very similar to 
those used in stone yards. A carriage 
slides between two paralle! iron guides 
connected by cross pins at their ends and 
by a stirrup in the middle. This car 
riage bears a wheel which presses 
against the sawing cable and guides its 
movements. The carriage and wheel are 
raised and lowered by an auxiliary wire 
cable and a winch. In the shaft in the 
street is a second guiding frame, consist 
ing of a carriage and fast and loose 
pulleys. 

In sawing the foundation piers the 
sawing cable runs from the wheel P of 
the motor, over the wheel 2B, descends 
thence into the shaft to the street. and, 
guided by the frame described above, 
passes through the small holes driiled in 








Gay and Thoner Four years later 
Thoner introduced two important im 





the piers, After traversing the entire 
row of piers the cable passes round a 



































Fig. 6.—Front of Building, Showing Scaffolding. 


Fig. 7.—Arrangement of Cable at Foundation. 


SAWING BUILDINGS IN TWO. 


Fig. 8.—Bridge and Top of Tower. 








puils and returns through the same holes to the 
shaft in front of the building, and thence ascends to 
the bridge at the top, and passing round a second wheel 
B return to the motor whee P In front of each 
ple at the levs of the lowe or cutting part of the 
cable placed a fin et « ter carrying fine sand 
In suspen The sand gradually years away the 
stone the b er g onl to convey it As the 

rk advances, the pull frames are lowered by turn- 
ing the 1, ft tension of the cable being main 
tained cons means of the carriage { 

As a he vertical ut through the line of piers 
as deepened at the rate of about 5 inches per hour 
As tl eable returned through the cut, it was abraded 
ery apid so that although it was more than 300 
feet long, it was found necessary to replace it at the 
end of twent hours of work, which corresponds to 


an aggregate surface of cut equal to 121 square feet 


In the concrete bases of the piers the process was re- 
duced t inches in a day of eleven hours by the 
heterogeneous haracter of the concrete and the sand 
id t hie! ntained 
hen the pliers had thus been sawn from top to 
bottor the sawing ibl " aised to its initial pos 
tion nediate beneath the ron bedplates, and a 
horizontal cut, 2 inches deep, was made by shifting the 
pulleys lat to this distance, and forcing the cable 
against the mason: | 1 series of iron bars A sex 
ond ver it tending to the bottom of the piles 
was then made In this way a vertical slice, 2 
nehes in thickness, was removed from each pier, on 
each side of the building 
A slice of the same thickness was removed from 
each side of the facade by a similar series of opera 
tions, in which the cable was presse d obliquely against 
the facade by means of the pulley X (Fig. 2). When 
this oblique cut had advanced so far that the top of the 
wall was cut through and the cable had begun to at 
tack the middle of the height, the upper pulley was 


drawn back, the pulley at the base was pushed for 


ward, and the lower half of the wall was sawn ob 
liquely in a similar manner. Then the remainder of 
the cui nvolving the whole thickness of the wall at 
mid-height and a thickness gradually decreasing above 


and below this point, was made with the cable verti 
cal A second cut 


was mat 


ncehes distant from the first 


similar series of operations, and the 


inter ve of wall was removed 


fa 


The work sawing this building in two with a 
wire cable was accomplished both rapidly and cheaply 
—_—_-_~»> +2- <<. ——__—___—_— 


THE NARROWING OF THE GANGES AND CONSTRUCTION 
OF THE CURZON BRIDGE. 


(Concluded from page 204.) 
training-bund, representing a total quantity of some 
0,000,000 cuble feet of earthwork, had to be handled, 


the magnitude of the task may be realized 

Che construction of the bridge proceeded simul 
taneously with the building of the earthwork revet- 
ments, operations being commenced from the right- 
hand bank To facilitate these operations and the 
transportation of the necessary materials to the sites 
ef the foundations for the piers, a temporary railroad 
was laid on piles on the river bed as soon as the 


water had receded sufficiently As already mentioned, 


the bed of the river is composed of fine sand, which 
extends on the average to a depth of 100 feet, where 
impermeable cla encountered The pier founda 
tions had consequ to b irried down to a great 
depth, and this work was carried out upon tl 

sinking vrincipl In executing this part of the wor 


the engineer made a series of calculations, by means 
of which he was able to deduce the weight of well re 
quired to sink by open dredging to any required depth 
through sand and the relationship of skin friction to 
the increase in depth. This is probably the first at- 


tempt to indicate such data in advance of operations 


In the course f an exhaustive paper, recently com 
municated to e British Institution of Civil Engineers 
cones , t ynstruction of the Curzon Bridge, Mr. 
Gales refer stion of “sinking effort” at 
great | 

Owing to the brides les ned to only 
a single track, the form of 
double octagonal type, the curbs being ‘ nches 


long by 19 feet wide. The sinking plant 
steam hoists so disposed as to be capable of ser 
two wells, so that merely by slewing round the s 
ing of one well could be carried out while the oth 
was be!ne bullt on. Taken on the whole, sinking was 
completed rapidly; but in one or two cases, owing to 
substrata of hard clay and conglomerate being en- 
intered where only sand was believed to exist, these 
operations were somewhat delayed, since it was found 
that the dredges could not make any effect upon cer- 
tain material which had to be removed by blasting. 
The wells were sunk until they became stanched in 
the clay, which was found to be extremely hard, efforts 
to drive the wells more than a few feet into the strata 
proving unavailing, even when artificially loaded with 
on rails, pig iron. sand, etc., to the extent of 1,000 


fons or so, as shown in the engraving. The wells 
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were for the most part built of brick, and were car- 
ried up to within two feet of the lowest water level 
recorded, when the construction of the piers was com 
menced The piers are of masonry, two kinds of 
native stone being used, one for the external walls 
and the other for the hearting. The wells themselves 
were filled with sand, ballast, and concrete as follows: 
The bottom of the well to the top of the cantplate of 
the curb with sand, followed by 9 feet of cement con- 
crete. Upon this was pure sand for a depth of 41.25 
feet, followed by a layer of sand and brick ballast 
rammed down for another 40 feet (the sand filling 
the spaces between the ballast), and crowned by 10 
feet of rammed concrete. The piers themselves are 
stepped, so that a slight batter is secured. The bot- 
tom layer of masonry is 35 feet in length by 20.5 feet 
wide, while that carrying the cornice is 29 feet long 
by 14.5 feet. The height of the masonry piers in each 
case, with the exception of the shore and training- 
bund abutments respectively, is 60 feet. The piers 
are carried up a sufficient height to give a clearance 
of 31 feet between the normal level of flood and the 
under side of the girders. Even should the water- 
way again attain its highest recorded rise of 41 feet, 
which was registered in 1875, this will still give a 
headway of 21 feet 

The girders are of the single triangulation N type, 
having nine bays each of 25.75 feet length center to 
center, representing 200 feet in clear span, while they 
are 25.75 feet in height The total amount of steel 
work in each span, including the flooring of the public 
roadway on the top deck, is 320 tons, aggregating 4,800 
tons for the whole bridge. 

The top deck carrying the public roadway has a 
clear inside width of 23 feet 2 inches, and is carried 
at a height of approximately 60 feet above ordinary 
high flood level of the river. There is a metaled 
roadway 15 feet in width, flanked on either side by a 
timber sidewalk 49 inches wide. Access to the top 
deck is obtained from the approach banks at either 
end of the bridge over steel viaducts 

The time occupied in carrying out the whole under 
taking, from the commencement of the preliminary 
operations to the running of the first train over the 
bridge, was exactly three working seasons, and its 
rapid completion testifies to the energy with which 
the whole task was carried out. By narrowing the 
course of the river through the construction of the 
heavy training-bund, and thereby shortening the 
length of the bridgework, a saving of over $500,000 
was effected Despite the departure from general 
practice in the design of the training-bund, the in- 
itiative of the designer is evidently completely justi- 
fied, since no signs of the defects which have char- 
acterized previous works of this type have yet develop- 
ed, though it has been subjected to exacting tests by 
high floods. 

- a a + tO 
Sven Hedin’s Return, 

Sven Andera Hedin, the explorer, who started in 
1906 from Chinese Turkestan on a journey through 
Tibet, and concerning whose whereabouts there was 
great anxiety for many months, has arrived at Simla. 

He traveled 4,000 miles or more, mainly in western 
Tibet, and did not see a white face until he reached 
the province of Pobo. Dr. Hedin states that he made 
valuable discoveries, but that there still was ample 
room in Tibet for future explorers 

Summarizing the remarkable achievement of Sven 

lin, the New York Sun thus comments editorially: 

When Sven Hedin reached Gartok in the southwest- 
ern part of Tibet, late last year, he gave out that he 
was going to Ladakh in Cashmere, and in the spring 
he would travel either to India or to Peking. The 
event shows that he had in view another long journey 
in the unexplored part of Tibet. He went north to 
Leh, the chief town in Ladakh, ostensibly to spend 
the winter but actually to outfit and push again into 
northwestern Tibet in order to make another route 
through the vast unmapped region to the west of his 
route in 1906. 

This secrecy was necessary because the Tibetans 
were determined to prevent him from renewing his 
travels in Tibet. He did not even impart his plans 
to his family, and they were anxious for his safety 

1en they failed to hear from him last spring. But 

has reached civilization again and is now going 
me after experiencing last winter the acutest phase 
of his privations and losses during his migratory tent 
n the bitter cold of the Tibetan winter two miles 

nd a half or more above the sea 

The work of Sven Hedin in these three years, 1906- 
1908, will rank among the great achievements of ex- 
ploration. The results obtained are enormous in spite 
of the active opposition of the Indian and Tibetan offi- 
cials, who did their best to prevent the explorer from 
getting into the country at all. 

The work, spread over three years, is embraced in 
three journeys, each distinct from the others. In 1906 
Hedin entered the northwestern part of Tibet at 
Aksal Chin (White Desert), crossed the vast unex- 
plored region of western Tibet from northwest to 
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southeast, traveled 840 miles without touching the 
routes of any earlier explorers excepting where he 
crossed the tracks of Bower and Littledale, and dis- 
covered mountain ranges, new lakes and rivers and 
gold fields. 

The second journey, which filled most of 1907, was 
west from Shigatse through the southern part of the 
unknown area, about 1,000 miles to the southwestern 
corner of Tibet. On this eventful expedition Hedin 
discovered the sources of the Brahmaputra, Indus, and 
Sutlej rivers, and found that the Nin Chen Tangla 
Mountains, well known south of Lake Tengri, are sim- 
ply part of a chain extending, he believes, clear across 
Tibet east and west and at least 2,000 miles long. 

The third journey, just completed, carried Sven 

Hedin again from north to south across unknown ex- 
panses he had not seen on his route of 1906. He 
found everywhere repeated the mountains and valleys 
interspersed with fresh and salt water lakes that he 
had discovered two years before. He has proved that 
the great white expanse on the maps is practically 
filled with these features, for no part of it has been 
found to be an extensive and comparatively level 
plain : 
In this last journey Hedin crossed the Nin Chen 
Tangla three times—he had crossed it five times on his 
first and second journeys—and he now reports com- 
plete proof that the mighty range is continuous to 
the western border of Tibet. Although the absolute 
height of all these Tibetan mountains is very great, 
they are not remarkably impressive as seen rising 
from plateau surfaces that are 16,090 to 18,000 feet 
above the sea. 

Sven Hedin reports that he has saved his scientific 
material. No other pioneer explorer has ever pro- 
duced better surveys for map purposes, and it is cer- 
tain that his map sheets will fill with accurate de- 
tails a large part of the regions both in northern and 
southern Tibet that were marked “unexplored” on the 
Royal Geographical Society map of Tibet prepared 
three years ago 

—_____—_»~-@-+~»____ - 
Coming Acronautic Contests, 

The recently-formed Aeronautic Society, mention of 
which has already been made in these pages, has 
leased the Morris Park race track in Westchester, and 
moved its headquarters to the club house adjoining. 
This fine oval course is 120 feet wide with a 114-mile 
circuit, while a %-mile straight track runs diagonally 
across it. The fences have been removed, thus mak- 
ing the place an ideal one for aeronautic experiments. 
Altogether, there is a field of 325 acres over which 
flights may be made. There are ample sheds for the 
storage of flying machines, and a machine shop will 
soon be ready All members may take advantage of 
the exceptional facilities thus provided for aeronauti- 
cal experimentation. in addition to these, Mr. W. R. 
Kimball will loan members the 50-horse-power 150- 
pound motor (which at present he has mounted upon 
his helicopter) for the purpose of trying out flying 
machines which they may have constructed but for 
which they have no motor 
weight (like that used by the Wrights) has been 
built for the purpose of launching gliders, and on 
October 17 it is proposed to hold contests for man- 


A tower with dropping 


carrying and model gliders, self-propelled model and 
full-sized aeroplanes, a_ kite-flying competition, ete. 
While the Aeronautic Society intends to experiment 
in all branches of aeronautics, its members are chiefly 
interested in heavier-than-air machines. Several of 
these, including the Kimball helicopter, are now being 
experimented with at the race track. The society 
welcomes all inventors who are striving to advance 
the art and science of aeronautics and every facility 
will be given them to try out thoroughly their ma- 
chines. For full particulars regarding the contests, 
address the Aeronautic Society, Morris Park Race 
Track, Westchester, N. Y 

— + Ore —- 
Energy Consumed for Light, 
In a lecture delivered by Sir James Dewar on 





“Flame” before the Royal Institution in London he 
showed the large amount of energy expended in the 
production of a small amount of light. The following 
figures show how inefficient the various lighting de- 
vices now employed are from a scientific point of 
view: Candle: Percentage of light, 2; 


non-luminous 
energy, 98. Oil: Percentage of light, 2; non-luminous 
energy, 98. Coal gas: Percentage of light, 2; non-lumin- 
ous energy, 98. Incandescent lamp: Percentage 0! 
light, 3; non-luminous energy, 97. Arc lamp: Per- 
centage of light, 10; non-luminous energy, 90. Mag- 
nesium lamp: Percentage of light, 15; non-luminous 
energy, 85. Incandescent lamp: Percentage of light, 
99; non-luminous energy, 1. 
—_______ — +--+ .——_—_____——_- 

Fire and Water-proof Cement.—Mix 10 parts of 
finely sifted unoxidized iron filings and 5 parts of 
perfectly dry, pulverized clay, with vinegar spirit, by 
thorough kneading, until the«whole is a uniform plas- 
tic mass. If the cement thus made is used at once, it 
will harden rapidly and withstands fire and water.— 
Werkstatt. 
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Are Growth and Evolution Forms of Memory 
and Habit?* 


BY FRANCIS DARWIN, M.A,, LL.D., F.8.8, 

Sleeping plants are those in which the leaves assume 
at night a position markedly different from that shown 
py day. Thus the leaflets of the scarlet-runner (Pha- 
seolus) are more or less horizontal by day and sink 
down at night. This change of position is known to 
be produced by the alternation of day and night. But 
this statement by no means exhausts the interest of 
the phenomenon. A sensitive photographic plate be- 
haves differently in light and darkness; and so does a 
radiometer, which spins by day and rests at night. 

If a sleeping-plant is placed in a dark room after it 
has gone to sleep at night, it will be found next morn- 
ing in the light-position, and will again assume the 
nocturnal position as evening comes on. We have, in 
fact, what seems to be a habit built by the alterna- 
tion of day and night. The plant normally drops its 
leaves at the stimulus of darkness and raises them 
at the stimulus of light. But here we see the leaves 
rising and falling in the absence of the accustomed 
stimulation. Since this change of position is not 
due to external conditions it must be the result of 
the internal conditions which habitually accompany 
the movement. This is the characteristic par ercel- 
lence of habit—namely, a capacity, acquired by repeti- 
tion, of reacting to a fraction of the original environ- 
ment. We may express it in simpler language. When 
a series of actions are compelled to follow each other 
by applying a series of stimuli they become organically 
tied together, or associated, and follow each other 
automatically, even when the whole series of stimuli 
are not acting. Thus in the formation of habit post 
hoc comes to be equivalent to propter hoc. Action B 
automatically follows action A, because it has repeat- 
edly been compelled to follow it. 

Let us take a human habit, for instance that of a 
man who goes a walk every day and turns back at a 
given mile-post. This becomes habitual, so that he 
reverses his walk automatically when the limit is 
reached It is no explanation of the fact that the 
stimulus which makes him start from home includes 
his return—that he has a mental return-ticket. Such 
explanation does not account for the point at which 
he turns, which as a matter of fact is the result of 
association. In the same way a man who goes to 
sleep will ultimately wake; but the fact that he wakes 
at four in the morning depends on a habit built up by 
his being compelled to rise daily at that time. Even 
those who will deny that anything like association 
can occur in plants cannot deny that in the continu- 
ance of the nyctitropic rhythm in constant conditions 
we have, in plants, something which has general char- 
acter of habit, i. e., a rhythmic action depending on a 
rhythmic stimulus that has ceased to exist. 

On the other hand, many will object that even the 
simplest form of association implies a nervous sys- 
tem. With regard to this objection it must be remem- 
bered that plants have two at least of the qualities 
characteristic of animals—namely, extreme sensitive- 
ness to certain agencies and the power of transmit- 
ting stimuli from one part to another of the plant body. 
It is true that there is no central nervous system, 
nothing but a complex system of nuclei; but these 
have some of the qualities of nerve cells, while inter- 
communicating protoplasmic threads may play the 
part of nerves. Spencer bases the power of associa- 
tion on the fact that every discharge conveyed by a 
nerve “leaves it in a state for conveying a subse- 
quent like discharge with less resistance.” Is it not 
possible that the same thing may be as true of plants 
as it apparently is of infusoria? We have seen rea- 
sons to suppose that the “internal conditions” or 
“physiological states” in plants are of the nature of 
engrams, or residual effects of external stimuli, and 
such engrams may become associated in the same 
way. 

There is likely to be another objection to my assump- 
tion that a simple form of associated action occurs in 
plants—-namely, that association implies consciousness, 
It is impossible to know whether or not plants are 
conscious; but it is consistent with the doctrine of 
continuity that in all living things there is something 
psychic, and if we accept this point of view we must 
believe that in plants there exists a faint copy of 
what we know as consciousness in ourselves, 

The development of the individual from the germ- 
cell takes place by a series of stages of cell-division 
and growth, each stage apparently serving as a stimu- 
lus to the next, each unit following its predecessor 
like the movements linked together in an habitual 
action performed by an animal. 

My view is that the rhythm of ontogeny is actually 
and literally a habit. It undoubtedly has the feature 
which | have described as pre-eminently characteris- 
tie of habit, viz., an automatic quality which is seen 
in the performance of a series of actions in the ab- 
sence of the complete series of stimuli to which they 
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(the stages of ontogeny) were originally due. This is 
the chief point on which I wish to insist—I mean that 
the resemblance between ontogeny and habit is nit 
merely superficial, but deeply seated. It cannot be 
denied that the ontogenetic rhythm has the two quali- 
ties observable in habit—namely, a certain degree of 
fixity or automaticity, and also a certain variability. 
A habit is not irrevocably fixed, but may be altered 
in various ways. Parts of it may be forgotten or 
new links may ve added to it. In ontogeny the fixity 
is especially observable in the earlier, the variability 
in the later, stages. Take the case of a man wi.o, 
from his youth up, has daily repeated a certain foiim 
of words. If in middle life an addition is made ito 
the formula, he will find the recently acquired part 
more liable to vary than the rest. 

Again, there is the wonderful fact that, as the egg 
develops into the perfect organism, it passes throu‘zh 
a series of changes which are believed to represent: 
the successive forms through which its ancest¢rs 
passed in the process of evolution. This is precis¢ly 
paralleled by our own experience of memory, for' it 
often happens that we cannot reproduce the Ist 
learned verse of a poem without repeating the earlier 
part; each verse is suggested by the previous one and 
acts as a stimulus for the next. The blurred and im- 
perfect character of the ontogenetic version of the 
phylogenetic series may at least remind us of the 
tendency to abbreviate by omission what we hive 
learned by heart. 1 

Enough has been said to show that there is a re- 
semblance between the two rhythms of development 
and of memory; and that there is at least a prima facie 
case for believing them to be essentially similar. 
Hering says that “between the me of to-day and the 
me of yesterday lie night and sleep, abysses of uncon- 
sciousness; nor is there any bridge but memory with 
which to span them.” And in the same way he claims 
that the abyss between two generations is bridged by 
the unconscious memory that resides in the germ 
cells. I prefer to limit myself to asserting the iden- 
tity of ontogeny and habit, or, more generally, to the 
assertion in Semon’s phraseology, that ontogeny is a 
mnemic phenomenon. 

Evolution, in its modern sense, depends on a charge 
in the ontogenetic rhythm. This is opvious, since if 
this rhythm is absolutely fixed, a species can neyer 
give rise to varieties. This being so, we have to hak 
in what ways the ontogenetic rhythm can be altered. 
An habitual action, for instance, a trick learned b,’ a 
dog, may be altered by adding new accomplishments; 
at first the animal will persist in finishing his per- 
formance at the old place, but at last the extended 
trick will be bonded into a rhythm of actions as fixed 
as was the original simpler performance. May we not 
believe that this is what has occurred in evolution? 

We know from experiment that a plant may be al+er- 
ed in form by causes acting on it during the progress 
of development. Thus a beech tree may be made to 
develop different forms of leaves by exposing it to 
sunshine or to shade. The ontogeny is different in 
the two cases, and what is of special interest is, that 
there exist shade-loving plants in which a structure 
similar to that of the shaded beech-leaf is apparently 
typical of the species, but on this point it is neves- 
sary to speak with caution. In the same way Goubel 
points out that in some orchids the assimilating rvots 
take on a flattened form when exposed to sunlight, 
but in others this morphological change has become 
automatic, and occurs even in darkness. 

Such cases suggest at least the possibility of vari- 
eties arising as changes in or additions to the later 
stages of ontogeny. This is, briefly given, the epi- 
genetic point of view. 

But how can a new species originate according tc an 
epigenetic theory? How can a change in the latter 
stages of ontogeny produce a permanent alteration in 
the germ-cells? Our answer to this question will de 
pend on our views of the structure of the germ-cells. 
According to the mnemic theory they have the quality 
which is found in the highest perfect.on in nerve- 
cells, but is at the same time a character of all living 
matter—namely, the power of retaining the residual 
effects of tormer stimuli and of giving forth or re- 
producing under certain conditions an echo of the 
original stimulus. In Semon’s phraseology germ-cells 
must, like nerve-cells, contain engrams, and these en- 
grams must be (like nerve-engrams) bonded together 
by association, so that they come into action .one 
after another in a certain order automatically, i. e., 
in the absence of the original stimuli. 

This seems to me the strength of the mnemic the 
ory—namely, that it accounts for the preformed char 
acter of germ-cells by the building up in them o! an 
organized series of engrams. But if this view has 
its strength, it has also its weakness. Routine can 
oniy be built up by repetition, but each stage in on 
togeny occurs only once in a lifetime. Therefore if 
ontogeny is a routine each generation must be mnemi- 
cally connected with the next. This can be possible 
only if the germ-cells are, as it were, in telegraphic 
communication with the whole body of the organism; 
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so that as ontogeny is changed by the addition of 
new characters, new engrams are added to the germ- 
cell, 

Thus, in fact, the mnemic theory of development 
depends on the possibility of what is known as scmatic 
inheritance or the inheritance of acquired characters 
This is obvious to all those familiar with the subject, 
but to others it may not ‘be so clear, Somatic inheri- 
tance is popularly interesting in relation te the poasi- 
ble inherited effects of education, or of mutilations, 
or of the effects of use and disuse. It is forgotten 
that it may be, as I have tried to show, an integral 
part of all evolutionary development. 

It may be objected that the inheritance of anything 
so complex as an instinct is difficult to cenceive on 
the mnemic theory. Yet it is impossible to avoid 
suspecting that at least some instincts originate in in- 
dividual acquirements, since they are continuous with 
habits gained in the lifetime of the organism. Thus 
the tendency to peck at any small object is undoubt 
edly inherited; the power of distinguishing suitable 
from unsuitable objects is gained by experience. It 
may be said that the engrams concerned in the peck- 
ing instinct cannot conceivably be transferred from 
the central nervous system to the nucleus of the germ- 
cells. To this 1 might answer that this is not more 
inconceivable than Weismann’s assumption that the 
germ-cell chances to be so altered that the young 
chicken pecks instinctively. Let us consider another 
case of what appears to be an hereditary movement 
Take, for instance, the case of a young dog, who in 
fighting bites his own lips. The pain thus produced 
will induce him to tuck up his lips out of harm's way. 
This protective movement will becomé firmly assoct- 
ated with not only the act of fighting but with the 
remembrance of it, and will show itself in the familiar 
snarl of the angry dog. This movement is now, I pre- 
sume, hereditary in dogs, and is so strongly inherited 
by ourselves (from simian ancestors) that a iifting 
of the corner of the upper lip is a recognized signa! 
of adverse feeling. Is it really conceivable that the 
original snarl is due to that unspecialized stimulus 
we call pain, whereas the inherited snar! is dne te 
fortuitous upsets of the determinants in the germ 
cell? 

I am well aware that many other objections may be 
advanced against the views I advocate. To take a 
single instance, there are many cases where we should 
expect somatic inheritance, but where we look in vain 
for it. This difficulty, and others equally important, 
must for the present be passed over. Nor shal! I say 
anything more as to the possible means of communi- 
cation between the soma and the germ-cells. To me 
it seems conceivable that some such telegraphy is 
possible. But I shall hardly wonder if a majority of 
my readers decide that the available evidence in iis 
favor is both weak and fantastic. Nor can I wonder 
that, apart from the problem of mechanism, the exist- 
ence of somatic inheritance is denied for want of evi 
dence. But I must once more insist that according 
to the mnemic hypothesis, somatic inheritance lies at 
the root of all evolution. Life is a gigantic experi- 
ment which the opposing schools interpret in oppo 
site ways. I hope that in this dispute beth sides will 
seek out and welcome decisive results. My own con- 
viction in favor of somatic inheritance rests priraarily 
on the automatic element in ontogeny It seems to 
me certain that in development we have an actual! 
instance of habit. If this is so, somatic inheritance 
must be a vera causa. Nor does it seem impossible 
that memory should rule the plasmic link which 
connects successive generations—the true miracle of 
the camel passing through the eye of a needle—since, 
as I have tried to show, the reactions of living things 
to their surroundings exhibit in the plainest way the 
universal presence of a mnemic factor, 

——> +--+ — 


Death of Gardiner D, Hiscox. 


‘he readers of this journal will learn with regret 
that Gardiner D. Hiscox, whose name is wel! kaown 
to them as a former contributor of articles on mechani- 
cal subjects to these columns and as the author of 
several well-known books on mechanics, died in the 
eighty-sixth year of his age at East Orange, N. J. Mr. 
Hiscox, although not a college-trained man, had a 
broad knowledge of mechanical, ventilating, and hy 
draulic engineering, gained in the hard schoc! of cx 
perience and which eminently qualified him to prac 
tise his chosen profession of consulting engineer In 
his youth he was a school teacher, but from teaching 
he gradually drifted into engineering and seience, In 
his death the engineering profession has lost an able 
and sturdy member 
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Manganese steel is now generally recognized as being 
the only suitable material for street raliway track 
work where any large amount of traffic is to be dealt 
with, and, as is well known by street railway engineers, 
this material cannot be dealt with by the ordinary cut- 
ting tools, i. e., chisels, saws, files, etc., owing to the ex 
treme hardness of the material. 
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Fig. 1.—Detail Front View of Center of Aeroplane, Showing the Motor, 
Kadiator, Gasoline Tank, and Seat. 


procket of one propeller are visible at upper left-hand corner, and the crossed tubes 


her propeller chain can be seen on the right 


also seen on the right at the rear 
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The twin vertical rudder is 


Fig. 2._End View of the Aeroplane, Showing the Vertical and Horizontal 
Rudders, Propellers, Gasoline Tank, Motor, and Radiator. 


Phis photograph gives a good idea of the slight curve of the planes as well as of 


their construction 

















Fic. 5.—Front View of Lower Plane. 


mbinio or, fuel tank, seat, and levers aré sible The aviator 
ts farthest from the motor and holds the horizontal-rudder 
in hie left hand and the vertical-rudder and wing-warping 


Note foot-rest in front of levers 

















Fig. 7.—Rear View, Showing Motor, Propellers, and 
Driving Chains. 






































Fig. 6.—Detail View of Front Horizontal Rudder. 


In this photograph the rudder is shown tipped downward. The operating 
lever and wood rod connecting to lever on aeroplane are visible 
Also note semi-circular vertical surface which is loosely 


mounted at the center. 
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Fig. 8.—The Aeroplane on an Army 


Wagon. 
rT ' folded ba gainst the front edges of tl \ the 
ider is plac against their rear edges 


Fig. 9.--The Aeroplane Flying at a Great 
Height 
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THE CONSTRUCTION OF THE WRIGHT AEROPLANE. 
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Fig. 10.—Rear View of the Aeroplane Making 
a Turn. 


The machine can make a much sharper turn than this, and in so doing 


dips downward much more. 
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THE STRUCTION OF THE WRIGHT AEROPLANE, 

In f the record-breaking flights made by the 
Wrigh thers here and in France during the past 
few weeks prior to the accident to Orville Wright's 
machine, we believe that our readers will be inter- 
ested some of the constructional details of this, 


the simplest and, so far, the most successful aero- 
plane flying machine that has been built. In our 
jssue of August 29 we gave a brief description of the 
Wright aeroplane, and in this issue we show some 
detailed photographs of its various parts. 

The machine consists of two rectangular planes, 
rounded slightly at the rear corners and superposed, 
one above the other, at a distance of 6 feet apart. 
These planes are 40 feet long by 6% feet wide, and 
have a supporting surface of about 500 square feet. 
They are made of unbleached muslin tightly stretched 
on rectangular frames provided with curved ribs ex- 
tending across the frames and beyond their rear 
edges for about 18 inches. A wire is stretched tightly 
through the forked rear ends of the ribs, and to this 
wire the cloth is attached, while it also passes around 
the front edge of the rectangular frame and back 
under the ribs, completely covering them. The two 
frames are fastened together by sixteen tapered up- 
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the other. This has a steadying effect upon the steer- 
ing of the machine. The vertical rudder is alse a 
twin affair. It is mounted upon two horizontal sticks 
that project back of the machine at its center point, 
and is operated by one of the two levers (the vertical 
one) seen projecting upward close together in Fig. 5. 
The manner in which this is connected to the operat- 
ing lever is shown in Diagram 3, Fig. 4, where F is 
the rudder and B the main planes. The third lever 
(the other one of the two just mentioned) has con- 
nected to it two wires in a similar manner to those 
which operate the vertical rudder. These, wires run 
through pulleys at the rear of the lower main plane, 
and extend to the top of the outermost rear conneéct- 
ing post, as shown in 1, Fig. 4. The lower ends of 
the lower plane are connected together by a wire pass- 
ing upward through pulleys and downward again, as 
is also shown in this diagram. When the lever is 
pulled, as shown, it draws down the upper rear ecige 
of the uppermost plane. The lower plane, being con- 
nected to it by the upright, is also forced downward, 
exerting a pull upon the wire attached to it, thus 
raising its opposite end, which also forces upward 
the corresponding end of the upper plane. The ends 
of the planes are warped in this manner, and thus 
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In stopping the motor, he was obliged to take his 
hand off the twin levers that warped the surfaces and 
worked the vertical tail, and it is possible that dur- 
ing this moment the machine may have tipped too 
much to one side, and that the aviator was unable 
to correct this tipping during its downward plunge. 
Experts believe that after the motor was stopped 
the machine, which had already lost speed on the end 
having the broken propeller, quickly lost its momen 
tum, and that although Mr. Wright was able to regain 
his equilibrium momentarily, its finai downward 
plunge was due to the loss of speed and the forward 
location of the center of gravity. The height of the 
machine above the ground was not sufficient for it to 
descend properly in gliding flight, as a machine of 
this size and type, if dropped from a height, must 
plunge downward 50 or 60 feet before it can obtain 
sufficient speed to glide successfully in a mere or 
less horizontal position. The instability of this type 
of aeroplane was demonstrated by the aecident, and it 
seems certain that some type of machine which has 
more inherent stability, both in a longitudinal and a 
transverse direction, will have to be devised 
Regarding the mechanical features of the asaero- 
plane, its 4-cylinder, vertical, water-cooled moter and 
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Fig. 3.—Joint Used in Con- 
necting Uprights to 
Planes. 
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Fig. 4.—Diagrams Showing How the Surfaces Are Warped and How the Rudders Are Operated. 


1, Diagram showing connections for warping the planes. 2. Side view showing connection, D, for operating horizontal rudder, C, which is carried on an upward projection 


of runners, Z. 38. Plan view showing connections for operating vertical rudder F. 
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Figs. 11 and 12.—Through the Breaking of a Propeller While the Aeroplane Was Traveling at a Height of 75 Feet, with Orville Wright and Lieutenant 
Selfridge on Board, the Machine Became Unmanageable and Plunged to the Ground, With the Result That 
Lieutenant Selfridge Was Killed and Mr. Wright Seriously Injured. 


rights, properly spaced apart along their front and 
rear edges Four of these uprights on each end are 
secured to the frames of the planes by the hook-and- 
eye connection shown in Fig. 3, which makes a flexi- 
ble joint. The aeroplane is mounted upon runners, 
which are secured beneath its center part and which 
extend forward and curve upward to support the 
horizontal rudder. This is formed of two superposed 
Surfaces very similar to the main planes. These sur- 
faces pivot upon a rod that runs through each of 
them lengthwise, a little forward of their center point. 
The uprights (Fig. 6) also carry a rod about half way 
between the two planes, and on this rod, at suitable 
intervals, are fastened horizontal crosspieces, which 
connect with vertical tie-strips that unite the upper 
and lower planes. A lever projects upward from one 
end of the rod, and is connected by means of a 
Wooden rod to the operating lever on the front edge 
of the aeroplane, and which is shown projecting for- 
ward in Fig. 5. On the base of this lever is a drum 
with a friction band which holds the lever, and, con- 
sequently, the rudder in the position in which it is 
set by the aviator, and thus relieves his hand of much 
of the strain. In the middle of the horizontal rud- 
der there is a semicircular vertical surface, which 
is allowed to flap a short distance from one side to 
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when a greater angle of incidence is obtained at one 
end, the angle is correspondingly lessened at the 
other. As the device is constructed, there are addi 
tional wires running from the tops and bottoms of 
the posts next to the end ones, and joining the wires 
just before they pass through the pulleys. This fea- 
ture of the Wright aeroplane is patented, and is the 
one to which they lay the success of the machine; 
for by twisting the planes they are able to tip the 
machine readily and make sharp turns, and also to 
quickly counteract the effect of wind gusts. They 
expect to warp the surfaces and control the rudders 
automatically in the future, but for the present they 
depend upon manual control, which, of course, does 
not eliminate the personal equation. It may be due 
to this that their aeroplane made its fatal downward 
plunge, as a similar accident occurred during their 
practice flights in North Carolina last spring, when 
Wilbur Wright very likely would have been killed 
had it not been for the fact that the machine landed 
in the soft sand. He made a false move of the lever 
which operates the horizontal rudder and, instead 
of rising and passing over a sand dune, the machine 
dove suddenly downward into it. 
dent, however, Orville Wright stopped his motor, ana 
he should have been able to glide safely to the ground. 


In the recent acc 


the method of driving the propellers are illustrated 


in Fig. 1. This engine as designed by the Wright 
brothers and, like the machine itself, is of great sim 
plicity. Its total weight is 170 pounds. it is mounted 
in a fore-and-aft direction in the aeroplane, a littie 
to the right of the center line of the machine a# one 
sits in it and faces forward. The four cylinders are 
bolted to an aluminium crankcase; they are fitted 
with aluminium water jackets and the valves are lo 


cated in their heads. The inlet valves are auto 
matic, and are connected together by a 81 ’ let 
pipe. Gasoline is pumped into this let pipe by a 
small pump in the crankcase, which is driven fi 


There is also an rculating pump 
which raises the ittached to the 
under side of the inkcas and distributes it to 


nkshaft The motor is oiled 


the crankshaft 
1 from a reservolr 
the bearings of 
chiefly by splash Iubrication. The water-circulating 
pump is on the outside of the motor at its forward 
end, and is distinctly visible in the photograph, as 
is also the large gear of the camshaft. The fiywheel 
is to be seen at the rear end of the motor. The coc 
ing water is pumped through four rows of vertica! 
radiating tubes, each consisting of six flattened brass 
pipes, which make a light form of radiator 
considerable surface and but little air resistance. The 


having 


ea a Oe RIS AS NO AO EA RR eR ONS ONIN PS ACTON i EE ETN ON HAL NE nN = NR FO maT im en? le ene nase mena eT tener aa i ae 


PS Se, 


N 


/ 


~ 


cy 


s/ 


* 


\ 


‘ 


m 


AS 


BAY, 
i 
7 
‘ 
ee 
8 
2 " 
5 
i. 
a 
‘ 
; 
i 
| 
| 
4 
1 














Scientific American 











SEPTEMBER 26, 1908. 


CAR FENDER TESTS BY THE PUBLIC SERVICE 

















ignition is of the make-and-bre type, the igniters AN EARLY ARMOR-PIERCING GUN. 
being operated from a horizontal umsha unning The following sketch and description of an early and COMMISSION 
oss the top the moto ven by bevel gears decidedly novel design for an armor-piercing gun have The Public Service Commission of the city of New 
frot ‘ ‘ haft « to the crankcase been furnished us by Mr. W. B. Williamson, of Ames, York never inaugurated a more commendable move- 
\ ma te ff el, supplies current. Okla., who was on special service in Washington from ment that when it arranged for a series of public 
rhe s i I tograph at the lower 1862 to 1865, and was in a favorable position to ob competitive trials of street-car fenders, with a view 
front edge of the mot The chains which drive the serve the construction and test of the gun. The to selecting the most efficient type for use on the street 
prop j ! igh tubul guides on their way drawing, it should be understood, is only approxi railways in this city. It has been moved to take 
from the 8] I t crankshaft to the mately correct, the sketch on which it is based hav this step as the result of the statistics of street-rail- 
sprockets on tl propeller shafts way accidents which have been gath- 
Or f Py sible at ered under its administration. These 
the hand upper edge of Fig. 1. The were of such an appalling § char- 
rossed tubes carrying the chain of acter, both in number of fatalities 
the other propeller are also distinctly and the shocking character of the in- 
visible ‘ this illustration Th juries, that the Commission at once 
iethod of reversing the direction of took steps to institute the present in- 
otation of tl propeller by crossin quiry and select a really effective car 
the chain de not seem to be an extra fender. The tests are to be carried 
ool one, despite the statement of Mr out partly at Schenectady and partly 
Orville Wright that he has never had at Pittsburg; the first on tracks pro- 
iny trouble ith this arrangemeut vided by the General Electric Com- 
Whether t} ! ' » do w pany, and the later series on tracks 
the breaking the prope or not near the works of the Westinghouse 
il probal I ‘ p ver plate. The gun had three powder chambers Company. Neither of these concerns 
propell } ed on the da cas = ts essively as the projectile passed down the bore, has the least financial interest in the 
f th weident ‘ new ones abou competition; they merely place the 
feet in dia nd of a somewhat AN EARLY BREECHLOADING GUN. excellent facilities of their respective 
ess pitch. The prop which we plants at the service of the Commis- 
used previ ind hich were about § feet in diam ing been made from memory after a lapse of forty sion. The tests, of which we present several illustra- 
eter and of the same pitch, are those strated ir years The gun was cast at the Washington navy tions, were held upon a stretch of track running along 
yur photographs. They ran at a speed of about 400 yard and placed in the experimental water battery the banks of the Erie Canal in the presence of the 
revolutions a minute Mr. Wright had hoped to in (then used for drill and practice) Its length was Commissioners and their engineering staff, eminent 
crease the speed of the aeroplane by the use of new about 11 feet, and its bore only 2% inches. Its weight traction engineers from various parts of the country, 
propeller is their flatter pitch should enable the was about equal to that of a 32-pounder iron Dahl and several members of the General Electric Com- 
motor to obtain a higher speed and develop somewhat gren From the trunnions to the muzzle the taper pany’s own engineering force. 
nore power Ordinarily, the motor developed about was abrupt; from the trunnions to the neck ring the The first series of tests took place on Wednesday, 
horse-pow vhich was sufficient to drive the ma piece had all the ear-marks of a 68-pounder smooth September 16, and evidence that the competition will 
hit r 40 miles an hour. The specifications put bore. The projectiles, which were forged from tool be of the most widespread character was shown by 
out by the gov ment required a speed of 40 miles steel and turned down to caliber, were about 12 inches the fact that up to noon of the previous day, 112 men 
an hou th two men on board, and Mr. Wright hoped long. The gun was rifled, and soft metal rims were had registered for competition at the office of the 
to surpass that considerably As far as endurance swaged on the projectile to enable it to take the rifling Commission. The character of the tests and the con- 
was concerned, he had already, on September 12 The first powder charge and the projectile were loaded ditions of the competition were given in full detail 
made a flight of 1 hour, 14 minutes, 24 seconds, whicl from the muzzle. On the right side of the breech in our issue of September 19. The first fender tried 
was practically a quarter of an hour longer than was were two holes bored at acute angles to the longitu was of the projecting automatic type, and was manu- 
required by the specifications. These required that dinal axis of the gun, the first entering the bore a factured by John O'Leary, 25 Congress Street, Cohoes, 
he should carry a passenger, however, and it was in little ahead of the projectile, the second farther ahead, i Ss It consists of a square section of metallic 
a second cffort to see what he could do in this dire« nearer the trunnions, in the position shown in the latticework which, when in use, extends in front of 
tion that he took Lieut. Selfridge with him on the engraving Each hole was fitted with a long, coarse the car close to the track, and, when not in use, can 
17th instant threaded breech-pin. A charge of powder, somewhat be raised and tied up to the dash board. One of these 
In one of our illustrations, Fig. 8, the aeroplane is smaller than the main charge, was inserted in each fenders was attached to a trolley car weighing 25 
seen upon en army wagon. This photograph shows chamber, and the breech-pin screwed home. Each of tons, provided by the General Electric Company. 
it as it is bel transported from the shed where these auxiliary chambers was of about 2 inches bore Dummies representing boys weighing 50 to 60 pounds 
was put together to the tent where it was housed The gun easily pierced a 9%-inch iron plate at 500 and others representing women weighing 120 pounds 
during the first few days of its stay at the Fort Myer yards, and it required a 12-inch plate to stop the pro- were placed upon the track in various attitudes, and 
parade ground In this picture the vertical rudder jectile run into by this car with the fender in position. The 
is shown folded up against the rear of the plane, and It will be seen that, in a certain sense, the designer tests were made with the car going 15 miles an hour 
the runners are also folded back against the front of this gun anticipated the theories of our modern and also at a speed of 6 miles an hour. There were 
edge When it is desired to take the machine apart smokeless powder; for the charge was burned progres- two series of tests, one on cobblestone pavement and 
the outer quarters of the main planes can be folded sively, part of it at the breech, and two other portions the other on asphalt pavement, this being done to 
back wpon the central halves, and the whole machine at succeeding intervals during the travel of the pro- reproduce as nearly as possible street conditions in 
can be quickly disassembled. Great ingenuity was dis jectile down the bore. New York city. 


played by the Wright brothers in 


constructing their 


the 
gun 
center. 


yard day in 
loaded, sighted the 
Thereupon the 


visiting one 
requested to the 
piece, and fired, making a 


piece was dubbed “Abe Lincoln’s pocket piece.” 


President Lincoln, 


1862, have 


The dummies were placed on the track standing 
up, lying on their side, or stretched along the rail, 


and the effect of the contact with the fender in all 
such positions was noted. In most instances the 


fender made a clean pick-up of the 





wroplane so that it would fulfill the condition of be 
ing readily dismounted and packed upon an army 
wagon, but the great simplicity of the entire machine 
ie the most striking point about it, 
and the one which most strongly 


evidences a real stroke of genius. 


The resuit of the T dent will be 
1 great y 0 
produce 4 I wbine hav 
u ic stability, and which will only 
requ sufficient attention on the 
part of the aviator to steer it side 
vig ind up and down, and to keep 
the mote running It would also 
em that a new impetus should 
ve ver to Lans le Vs idea of ex 
vrimenting overt vate! vhers { 
a! ! plur 
th ‘ 
cl I i 
t tl mie ‘ 
aco, wher it plunged nto the 
tomac while Mr. C. M. Manly acte 
#8 aviator illustrates this poin 
for, although the machine was in 
jured, and Mr. Manly had a very 
irrow escape nevertheless he is 
! oday and is one of our most 
husiast ivia s 
=e oe 
ty th Electrical World C E 


method of ventil 
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dummy and carried it, as if in a 
basket, until the was brought 
to a standstill by the’ brakes. In 
instances dummy was 
scarcely injured by the impact; in 
was deprived of one or 
two legs; and in cases where the 
fender failed to pick it up, it was 
the roadbed and 
The credit marks 
used in each test to keep the offi- 
follows: A 
complete 


car 


some the 


others it 


roiled along over 


badly mangled. 


cial record were as 
points 
pick-up or removal from the track; 
B counted 3 points for a partial 
pick-up or removal from the track, 
with any part of dummy remaining 
C counted 2 points 
pick-up or removal 
but with the dum- 
my for the most part under the 
fender; D counted 1 point where 


no pick-up is made and when the 


counted 4 for a 


under fender; 
for a partial 
from the track, 








Shows Manner in Which Defective Fender Allowed Body to Pass and Be Mangled. 
CAR FENDER TESTS BY THE PUBLIC SERVICE COMMISSION. 


ating a high-speed 


! bine so that the noise is reduced to a minimum 
The air which cools the rotor does not pass directly to 
the stator, but follows a restricted path through the 
stationary member. The ventilating passageways in 
the stator are arranged concentrically about the axis 
of the rotor, and means are provided for cutting off 
direct communication between the ventilating passag 
ways and the air gap of the machine. 





(According to a contemporary, there is manufactured 
substance called liconite. It is similar 

in appearance and in many of its qualities. 
compound of and various oils, has 
neither rubber nor gutta-percha in its composition, is 
elastic and tough, and is said to be non-hygroscopic, 
unaffected by water, dilute acids, or alkalis, and 
capable of withstanding all ordinary temperatures with- 
out flowing or cracking. 


n Holland a 
to rubber 


It is a bitumen 





dummy is efitirely under the fen- 
but dragged sufficiently to 

prevent its going under the car. In 

the first series of runs made on 
cobblestones at 15 miles an hour, the O’Leary fender 
four A’s, and one D. In the same 
series on cobblestones at 6 miles an hour it received 
three A’s, one B, and two D’s. 

The dummies, as will be seen from our photographs, 
constructed so as to closely approximate the 
forms of living persons; and the distributing of the 
weight, center of gravity (most important point), 
ete., were carefully considered. It will be noticed 


der, 


received 


one C, 


were 
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that t greater number of clean pick-ups was made 

at the quarter speed, which was to be expected. 
Another fender tested on the first day is known as 

the drop fender, which was entered by the Charles 


N. Wood Company, of Boston. This fender is of that 
type which depends upon the motorman to Grop it 
when approaching an object on the track. On the 
second day the Hoefling double fender, entered by 


Scientific American 


the electric current, which appropriates them to the 
corresponding complementary poles of the circuit. 
Advantage is taken of this principle to force medi- 
cinal substances in the ionic state into the tissues of 
the body. If a solution of, say, quinine sulphate be 
used to soak a pad covering the positive pole of a bat- 
tery, this pole applied to the skin, and the negative 
pole so arranged that the current may pass through 


is either held in the patient’s hand or placed in a basin 
of salt water in which the hand is immersed rhe cur- 
rent is gradually raised to 40 to 60 milliamperes, or as 
much as the patient can bear, and continued for thirty 
seconds. The surface of the ulcer is now white and 
dry, and another application may be made in a week 
or a fortnight, two or three applications usually being 
sufficient. A burning sensation like that of a mustard 





























The Regan Fender, Under Test at Schenectady. 


John Caulfield, of Grand Rapids, Mich., and the Sterl- 
ing wheel guard, entered by the Sterling-Meaker Com- 
pany, of Newark, N. J., were tested. The former con- 
sists of two fenders, one above the other. The upper 
one serves as a trip to automatically drop the lower 
fender, when it strikes a body. The Sterling wheel 
guard consists of a basket-like screen, which is sus- 
pended in front of the wheels under the body of the 
car. It is connected with a board, which is suspended 
When this board strikes 
a body it automatically drops the screen in front of the 
wheels, and the latter picks up the body. 


from the overhang of the car 
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Jonle Medication, 
The introduction of medicaments into the human 
body ir first applied by Leduc of 
Nantes in 1903, has rapidly gained ground in medi- 


the form of “ions,” 


cal practice, and many applications of the principle 
are now in use. It is well known that when a current 
of electricity is passed through a solution of a chemi- 
cal salt, the latter becomes decomposed or electrolized, 
the base, as a rule, going to the negative pole and the 
radical to the positive pole This is accounted for by 
the theory that the molecules exist as ions, or electri- 
fied particles of matter, those of the base and radical 
carrying respectively their negative and positive 
charge of electricity. These ions are dissociated by 


the tissues, the quinine ions will seek the opposite pole, 
and in so doing will pass through the tissues with the 
current, The ions thus forced into the body enter not 
only into the lymph spaces, but into the cells them- 
selves, becoming a part of the protoplasm, and conse- 
quently their effects are much more pronounced. The 
principle may be shown experimentally by placing a 
piece of raw beef between the poles of a battery, the 
negative electrode being covered with blotting paper 
soaked in a solution of potassium iodide, and the posi- 
tive electrode similarly treated with starch solution. 
On applying the current the iodine ions pass through 
the beef of the positive pole, the paper on which soon 
shows the blue color of starch iodide. 

This process, described as cataphoresis or ionic 
medication, has been tried with considerable success 
in the case of such drugs as break up into ions. Relief 
of tabes dorsalis by cocaine ionization was described 
in the British Medical Journal in January, 1905, and 
since then a number of cases have been successfully 
treated by this method. Dr. Lewis Jones and Dr. 
Dawson Turner have both reported on cases of rodent 
ulcer cured by means of zinc ions. The process is ex- 
tremely simple—a portable battery with wires has a 
disk or rod of zinc attached to the positive pole. The 
zine is covered with a few layers of lint wetted with 
a 5 per cent solution of zine sulphate and applied to 
the ulcer previously cleansed. The negative electrode 


The Clark Wright Wheel Guard, Showing Manner in Which Body Is Picked Up. 


plaster is felt, which in sensitive patients may b 
counteracted by means of cocaine 

Other applications of the ionic treatment are sug 
gested, Copper ions have been found. efficacious in de 
stroying the parasite of ringworm, and magnesium 
ions have cured multiple warts on the hands. The 
chlorine ions have proved useful in fibrous ankylosis 
and sclerosis, and a case of Dupuytren’s contraction 
which had lasted fifteen years, waz recently cured in 
the same way. The salicylic ion has been found to 
relieve tic douloureux which had proved refractory to 
other remedies. Giovine records cases of gonorrhmal 
arteritis and tabetic arthropathy of the knee, in which 
the iodine ions from potassium iodide gave good re 
sults, also a case of sclerodactylia, which was cured by 
application of chlorine ions. The difficulty in the way 
of treating lupus has so far lain in the fact that the 
bacillus contains a large proportion of fat, which is a 
complete non-conductor of electricity. 

In applying the ionic treatment it should be borne 
in mind that basic ions move from the positive to the 
negative pole, consequently tne medicament must be 
introduced at the opposite pole. Acids move in the 
opposite direction. The limitations of the method sre 
that the ions can be introduced only very slowly, and 
a prolonged application, possibly under chloroferm, 
would be necessary to reach parts at great depth 
The Prescriber. 




















This Dummy Picked Up While Facing Car, Which 
Was Moving at 15 Miles an Hour. 


150-Pound Dummy on Track, Sideways 


to Approaching Car. 


CAR FENDER TESTS BY THE PUBLIC SERVICE COMMISSION, 


This Shows 


Mutilation of Person Struck in Trying to Pass 
in Front of Car. 


| 
1 
f 
| 


i, bins ninth - Manns ml it et RE EAE 3 nl UN Rta RAK sp A AIT Mn «i 


‘ 


/ 





212 


Scientific American 





SEPTEMBER 26, 1908. 
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Electrical Devices, 








tion between such ends, wl 


for those cars for shipping grain and more in 





whereby grain may be shipped without danger 
of leakage such as would occur around the door 
of an ordinary freight car and whereby time 





and expense in opening the door may lh 


Santa 








' 
se pleces; to provide a pipe wrench having 


removable threads on the shank thereof 
HINGE.—R. P. Hawiey, Monongahela, Pa. 


rhe improvement relates more especially to 


| hinges for waffle-irons and other devices in 


| 
which it is unnecessary to separate or revolve 


the hinge members on each other as much as 
180 deg., usually no appreciable distance over 
ow) deg rhe members of the hinge are rigid} 
with their respective pivots, and may be sep | 


arated or lifted apart when the hinge is open 


PERMUTATION-LOCK.—J. P. Geragury,| 


Jersey City N J This lock is more espe 
clally designed for use on railroad ir doors 
and the ike ind arranged to render the oper 


ing of the lock difficult for unauthorized per 
sons, and to allow ready inspection of the car 
seal with a view of determining whether the 
lock has been tampered with in transit This 
is a division of the application for letters 
patent of the United States for a locking de 
vice, formerly filed by Mr. Geraghty 


Household Utilities, 

BOTTLE-WASHER BRUSH ( K Vou 
KENING, New York, N. Y The more particu 
lar object of the improvement is te produce a 
type of brush suitable for mounting upon a 
tubular spindle and capable f cleaning the 
bottom and corners of the bottle and the in 
side of the neck, and in doing this to make 
the brush of such construction that hot and 
cold water can have but little deleterious 
effect upon 

FLY-BSCAPE G. W. Sreix, Chicago, Ill 
rhe escape permits egress of flies from the 


t 


; | 
interior of a window, and may be employed 
| 


for ventilation purposes The construction 
| 
and arrangements of parts are designed with 


reference to simplicity and cheapening the de 





vice, and f making its application to the 


sash easier and also for preventing its appli 


}eation from interfering with the free sliding 


of one sash over the other in he gz the 





window 


Machines and Mechanical Devices, 


COAL-WASHER AND ORE-CONCENTRA 
ror \. C. CAMPBEI Asheville, N. C The 
| object here is to provide a machine for readily 


separating and discharging individually § the 


same dense slimes of concentrates r of coal 
the fine granular dense tuff, and the oarse 
and massive concentrates f re or refuse of 
oa the arrangements of parts being such 
that both a panni and jigging takes place 





mjointly and inte? 


hangeably rhe inven 


tion is such as shown and described in Letters 


Patent f the I ted States, formerly granted 


to Mr. Campbell 


making 


Rallways and Their Accessories, 
rRACK-RAIL JOINT J. 4 Ki s, Berkeley 


al rhe purpose here is to provide the ends |names of papers published 
of track rails of standard 





form, with features 


which will effect a positive interlocking conne« 





forced together hl sequen rendering a joint! and 
between two engaged ends of the rails practi- | the 
Ill 





re 


ally continuous, and obviating jar, noise, and 
wheels of cars imping ipon the ends of track 
rails that are formed and supported in the 
usual manner ought 
SAFETY DEVICE FOR AIR-BRAKES.—J. | Messages with a good relay 
Ivper, Pittston, Pa In the present, Mr. Judge |‘ 
seeks to eliminate the frangible pipe of his 
rmer patent, and provide a valve and operat 
jing lever therefor, so constructed that when the 
r i wed the valve opens but a return 
movement of the lever to its original position 
does not in itself close the valve Means are 
yrrovided whereby evidence will be recorded as 
to the number of times the safety device has 
wen operated on each trip 
GRAIN-CAR DOOR | PHuoM Garret a 
Ss. D I : ntion perta to impr ‘ N 
ments nner doors for box cars and especially 


particular involves improvements in a door 


saved wire for the primary 


copper 

Pertaining to Kecreation, |} used and wound in two layers of about 8 inches 
GAME APPARATUS.—Appie M. Fosrer,! in 
Barbara, Cal More specifically the | given 
invention relates to a game device In which! we 


project the object when the cups cents each. 
ted so that the band is suddenly|a 


produces signals upon wireless apparatus many 
—_ miles distant 
| short 


Designs, 


In 


DESIGN a \ CHRISTMAS BAG OR 
PACK Ma I i, Los Angeles, Cal. Thi 
design is fo ick which is intended 
for use in hold ind toys, or various 
articles such » children at that 
season. On on bag Santa Claus}, 

shown in color ling a bag On 
reverse side, the word \ Christmas” ar 

| printed, and Santa Cl! iso shown in 


what 


Nore.—Copies of any of these patents will | \ 




















mage 


and Queries. 


CORRESPONDENTS 





to correspondents were 





others than myself 
with which to cover an aeroplane? 
material which is used for an aeroplane 


What is the smallest size that you 
number of square feet? 


almost any size desired 
5 to 10 square feet would be 


aeroplane depends upon the speed at which the 


although with the most efficient 
as 3% or possibly 





main planes of Mr 


other with a space of 5 


center 


quality 
The 


raveling aeroplane 


aeroplanes 





in pairs they are Aeronautics 


irlous wear, that occurs when the rolling | leading German aeronautical periodical 


oherer under favorable conditions ? 
spark 
mit 

side 

Much depends upon 
if 
thin 


giving this spark 


and should probably 
a 
longer spark, the 


Weather condition 





make the secondary 


spark 
If 
amount? Three pounds of No. 
ered copper magnet wire should be 
the 
but 
14 or, better, No. 15 


Data for such a coil are 
Fuller instructions for 


y of cups, each formed to receive an| coil winding and making can be found in Svup- 
ire connected by a flexible band which | PLEMENT 





Will lightning work the relay of 
band having a pocket to hold| through 


It is sometimes possible to make 
of such signals, they 
Morse characters so closely 


the telephone as ordinarily 
tion coil gives an alternating current. 


good 


wes nothing about 


\. We can supply you with the “A B C of the 


much, but it is hard for a student to keep 
ve furnished by Munn & Co. for ten cents each. | everything going with nobody but himself to fall 
Please state the name of the patentee, title of 
ithe invention, and date of this paper. 


back 
manent subseriber to the ScreNTIFIC AMERICAN, 





I would rather have a paper devoted 
to electricity, as it is the only subject 
my attention. I experiment very 

especially in wireless telegraphy 

I have an apparatus like that de 
SCIENTIFIC AMERICAN of December 


controlling distant. mechanical 


wireless. A. We are glad you like 
SCIENTIFIC AMERICAN and we think it 
better for you and all others to have a 


paper 


scientific news upon all subjects 
than to make it exclusively 
in one department of science. If it were limited 
scope, we could not cali it the 
AMERICAN. It must include all 
subjects in which Americans are interested 


for those interested 


Z. says: When two wire- 


less stations are working, is there any way of 
preventing other stations taking the same mes- 
interfering with the work, between 
stations? 


Also can the electric spark 


be pitched or tuned? A. There is no way of 
preventing anyone who has a wireless receiver 





tuned to any wave length, from 
message which comes along and 
length can be found while the 
passing The tuning of the re- 
transmitter is a necessity See 
SUPPLEMENT Nos. 1605, 1622, 1623, 1624 








cents, for a series of articles 


upon setting up, tuning, and operating a wire- 


C. C. says: Is it a fact 
weighs more at sea level than 


10,000 feet, or two miles, above 


so, is the decrease in weight 


proportional to the increase in height? 
has its greatest weight at the 
Above the sea level the weight di- 
the proportion of the increase of 
the distance squared. At the level of the sea, 
3,959 miles from the center of 


the earth, while at an altitude of 5 miles above 
3,964 miles from the center of 


the upper place its weight is 


about 0.9975 of its weight at 


the sea This is in accordance 


law of gravitation, the law 


discovery is considered to have been 
remarkable triumph of the human 
time. 


C. W. L. says I have a steel 


inches long lying on my office 
four distinct magnetic poles. 


the pin attracts the south pole 


while a point at or near the 
the north pole, while a little 


on the opposite side of the cen- 


the south pole is attracted tetween these 
points and the ends the pin Is 
this a common phenomenon We 


magnetic bars have two oppe 


only one neutral point Can 


this seeming departure from an 
uniform law? A. It is not so un 
phenomenon to find a magnet with 


along its length Such poles 





called “Consequent Poles.” They are alter- 
and south, all the way around 
frame for the field The coils 
are wound to make them s 
many poles A steel bar can be 


» Multipolar dyna 


this manner by using coils of 


the magnetism Near one end 


of the bar wind a coil of wire, perhaps 40 or 


leaving an inch or so bare, 


coil in the opposite direction, 
first has been wound over toward the 
second will be wound over toward 


may be repeated several times 
to 10 inches long Poles will 
the direction of the winding 


and they will be alternately plus 


you describe your bar it seems 


north poles with no south pole 





This is not ssible The 





occupies all the space along the 


the south pole of a magnet is 


is not a uniform law that a 
magnet can have but two poles. That depends 
upon the manner in which it is magnetized 

L. S. says: I thank you for 
the Interesting article in Screnriric AMERICAN, 


on “Weather Vane with At 


Indoor Reading.” Would you 
enough to inform me through your 


which kind of battery, and of 


cells, is used to work the appa- 


arrangement of the indicator 


of the weather vane, as described in our issue 
1908, requires a closed-circuit 
it is always in circuit and indi- 
time. A gravity battery is the 
use. We judge that four cells 
work, If you do not require the 
indicator to be always in circuit, you can use 
a dry cell battery and place a push button in 
of the wire @ on the front of the 
thus ss 


ve battery current. When 





see the direction of the wind, 
push the button, and the needle will swing to 
position. We should much prefer 
arrangement. There is a defect in this 
described. If the needle is of 
iron either end will be equally attracted and 


shown in Fig. 4, one cannot 


whether the east or west magnet is at- 
This can be remedied by placing 
magnets 


with the south pole i side, 
small compass box with a mag 
netic needle in the circle of the magnets. Then 


of the needle will give the 


direction of the wind at all times. 
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\F INVENTIONS| 


For which Letters Patent of the 
United States were Issued 
ior the Week Ending 
September 15, 1908, 


AND EACH 





[See note a id of list about copies of these patents.] 
Accordion, Hl. Hohner.. eee eee 
Acids, manufacture of insoluble lime salts 

of fatt Hi N Barrett 898.547 
Adjust table mp J Rivers SON 1004 
Advertising device, J. Husted... 
Advertising device, E. A Mastick, Jr 
Advertising device, C. T. Wilks.. 
Advertising device, J. T. A. Roseme rgey “— 
Air, conveyor EB Norton.. ° 


BEARING 





Alarm, J \ Robinson. . 
Amusement devic« 


L, Siveascai’” coevecee 
J Wilderman........ { 


H. Johnsor 


derivatives, 


Amusement device, 
Animal trap, G 
Anvils, hardy attachment for 
Aromatic carbonyl 

ac 


Atomizer Tr A 


Automatic switch 
Automobile shock 


Automobile tire 


Axle, vehicle, W. 


Bag house, H. FE. 


Baker, fireless 
Baling press, 
Baling presses 





W Muller... 
Vv G Meyer.... 
Jenedict 
Thoits & Gro 
G. Gilleland 






la 


De Vilbiss. 
Fr. M. Hal 
absorber, I, 


rm attachme nt 





G. Ww. ¢ 
making, 





coccececccess 898,942 
poviged 
898,87 


‘te 






. 4 

. 898,588 
89S, 426 
898,527 | 
898,868 


nberg 





Kimble coe 898,583 | 
Baling presses, wire uniting mechanism for, 

W. L. Lyon ° bien sikodl 
Band cutter and feeder, G. E Ric hm mynd. 898603 
Barrel or receptacle, J. H. Killion......... 898,484 
Base board | heater, J. M. Williamson.. . 898,616 
Battery rs, ete filing apparatus for stor 

age A. Edisor as 
Bearing, ball, J. Weibel Mulisch 
Bearing, pedestal, S. ( Davidson 
Bed guard rail, W. M. Goldsmith...... 

Bed, sliding couch, J prerree oe 

Bell, electric, T. Rosati ... . 

felt, L. Tanner 2 898, 700 
Belt tightener, J. T. Sullivan 898,523 
Bicycles, variable speed mec hanism "for 

chainless, F. H. Richards........... . 898,783 
Binder, temporary, M. W. Hyer . 898,580 
Blowpipe, interchangeable, R. Fitzsimmons 898.860 
a, Bs SD gh neck esscbnes<uaehddes 898,548 
Bolts to concrete, means for atts aching, W. 

BE. Beilbarz .. 899,002 


Book-mark, J. T. 
Book, time, F. J 


Boring or reaming and 


& G. T. | 


A. Chamberlin 
Bottle, R. R. Graves 


tottle, Briner & 


Bottle closure, E 
Bottle filling and 


ceiler 


Bottle filling and 


Bottle neck and closure 


Rottle, nursing, ( 


tottle stopper, ¢ 


Bottles or the like, 


De Vilbiss 


Bottles or vessels 


for ink and 


Box and pail fastener, Seott & 


traiding mac 
Braiding mac 


Brake handle Hanlin & Rigne 


Brick lift, J 
Bridle bit, D. S 
Briquets, blocks 


ri 


Daley 


ox 


W. Wheelock 
closing machine, J. De- 


losure devic 


W Fox 
E. Doughert 


closure, fitt 





grinding machine, 


therefor, A. McCam- 


cap for ate mizer, T. , 3 


898,669 
898,442 





a 966 





e, 8S. B. Goff 


898, Teo 





y 898 ‘56d 





es . 898,845 
ing, and case 


like, J. F. Fitzsimmons... one 





F. Thun 
cord, F. Th 


B. Fiske 
Gallatin 


like, press for 


mann 
Broom, E. Browr 


Brush, hair, F. M 

FP 
Building block, R. 
Burners, globe for 
Cabinet, sales checking and record, G. C, 


Brush, shoe, H 


artificial st« 
manufactur 


Hianaway $00eees v0.08 ° 
Stubenrauc h aoe ee SYS .908 | 


E. Keagle 


inverted, T 


Emmerson 


Voisard ‘ 
Cables, splice coup ling for, E 
Caleiminer’s knife, C. N 
Caliper gage, combination, C 
Calorimeter, steam, C. C. The 
Camphor, making, A. Wack 


Can opener, Rodgers & Hender 
Kellom 


Can spout, C F. 
Can stacker, C 
Candle holder, FE. 
Car coup'ing, P 
Car draft gear 


lett 


Bau 


P L ehmann 


Brown..... 


railway, W 
Car fenders, means for operating, R. J. Kel- 


Car loading device 


Car structure, J 


E 
Car ventilation, W. 


Car wheel, A. S 
Carbureter, L 


Carbureter, G. S._ i 
Card, address bearing, E. D. Belknap.... 


Card holder, P 
Carriage brake 
Cartridge shells 





T. Ne ~wsam, . ee 


Gustafson 


Mooers.... 


Pierson 


M. Matheson 
M Ehlert 
mee 

Mertens 


tortion of, L 
Cartridges, means 
_ caps in, R. H 
Caster, E. H. Humphrey 
Caster, ball, A. Klotzbach 
Casting apparatus, 
__turn-table pipe, 
Casting apparatus 


iam for pipe, 
Casting copper 
Gautsch 





Curtis.. 


un.. 
y 


me, “and 


ing, W. 


. .. 898,656 
Hanna..... 898,881 





ee oe 534 
J. Noblett.. 5 





\ Dunean. 565 
610 





mas 
oiled sundae 898,943 
rSON.......+. 898,605 
898,483 
898,584 


898,660 





MeIntosh. 898,772 





898, ‘801 


"898,494, 





Saeesesee 898, 566 


1s for preventing dis- 


898,908 


| 
THAT DATE) 





898,969 | than any supply foe in the United States. We buy in 


| quantities and sell by mail only; we have over 10,000 








898,961 | Broadway, New York; 1532 Michigan Ave., Chicago, UL. 





for securing pe reussion 


WOUPNOER ciccsecescscese 898,802 
scauees 898,740 
: see 899,013 

actuating mechanism for 
E. A. Custer... 898, 441 | 


metal pouring mec han- 


copper 


Catching and holding device, 
Cement pipe making machine, 


Cementing machines, 


soles to, G 


Cheesman 


Chase, J. E. McClellan 
Check and holder, 


Check hook, O. ( 


a cap and ventilator, A. 


Chute, adjustab le 
Chute, coal t 


t 





Clock, E. ‘Jaeger 


Cloek, electric, M 


Clothes hs anger, | 
Clutch for feedi: 
Brightman 
f —~) h, frictior 
Coal working a; 
Coke oven, ete 
. Collin 
Comminuting fr 
Prowler 
Commode chai 
Pattinson 


I 


ese cee eee 898,591 
transportation, W. H. 
eecces . 898,65 330 | 
Davis ae 898,443 | 
A. Sechupin | 
A He 898 790 | 
hietzel & Cochrane 898, 886 
Greenleaf 898.977 | 
: seencsccoee 98,742 
Higuchi, 
898,648, 898,649, 899,012 
Fadum . ° 898,455 
netal rods or bars, L. i. 
pt Secccncesessosence 898,431 
Oo. Werner sees ++ 898,946 
atus, N. D. Levin..... 898,661 
wizontal regenerative, F. 
; «be .. 898,439 
ingible articles, Dig & 
P 899,008 
hild's penta able, B. W. 


ur 


Compressor, H. Kuehl 


Conerete mix: A 
Conerete moldir 


Concrete pile and 
Shuman 

Conduit coupling, } 

Conveyer, C. 1D. Se. 


Cooking apparat: 


Copy holder, A. W 
Copy holder, fF. P 


Core forming ma: 
Corn cutting n 
Corn popper, W 
Corn tester, ‘see 
Corset, apparel. 


Pattinso: 
Counter, bar, J 
Crane boom,’ A 
Crate, Haugk & 
Crossing, moval 


Oue chalking « 
Cultivator fend, 
Cultivators a; 
Metts, bled 
Culvert sect; 
hlafiy 


¢ 


H. Bolte 


x device, W. C 


onstructing 


1. Krantz 


eberger 
continuous, 
Nyce, Jr.. 
She pard 
ine, W. N 


A. Custer 


... 898,631 
allo vs, c. 


E. L. Hitt.. 898,890 


H. Besser... 898,428 | 
apparatus for feeding 











898,638 | 


| 
898,721 | 
| Harry R. Geer Co,, 851 McLaran Ave., St. touts, Mo, 





898, Poa 





Neeley. ...) 808.911 
the same, F. 


H. D. Perky 





Gartside. . 


ne, F, U. Smith....... 898, Bia 
Ayres octane esan ae 898,953 | 
C. G. Taylor.. 899,000 


I 
Cot and bath-iuy 


Kops 





"898,749, 898.750 


cabinet, folding, B. W. 





Schoeppl .. 


1 


point, W. M. | 


F. 
Williams 


R, Maguire........ 


26 
899.005 





Henderson., 


644, bay - direct current for charging storage batteries, and in 
898809 | fact will do almost any kind of work that can be 


lar agricultural imple- 


8. L. Allen 


nnection 


for; J. 


coseteseeesss 898,510] MUNN & CO., 361 Broadway, New York 








’ 899,010 | ings. The motor will drive a 16-inch brass fan, a 


Sid aaatans 898,419 | dealer or from 


Bound toPlease 


in every kind of machine shop 
and tool room service are the 
celebrated “STAR” FOOT 
AND POWER LATHES. 
They have crucible steel spindles 
with large hole and liberal bear 
ings. 9 to 16-inch swing. Gives 
every satisfaction. Write at once 
for catalogue “* 

THE SENECA FALLS MFG, CO. 
695 Water St., Seneca Falls, N. Y. 








| and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

| SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


: SPECIAL TO AUTOMOBILISTS -— 


Bosh Magneto Ps only $1.25 each. Guaranteed io 
every respect. sell anemone? supplies cheaper 
ta 





customers. We sell anytbing from an automobile to an 
oil can. Send for our weekly bargain sheet; it will 
| interest you and save you money. 


CONSUMERS AUTO SUPPLY CO. 
1252-1254 Wabash Avenue, Chicago, Ills. 


‘The Perfection Wrench 


Newest wrench on the market. Best “all- 
round” tool ever made. All steel—great 
strength. Instantly adjusted. Easily and 
quickly operated. Immense time, temper and 
trouble saver. Indispensable te automeo- 
bilists. After using Phe “ Perfection” once, 
we will never buy any other make wrench. 

‘rite for circular to 
THE PERFECTION WRENCH CO. 
Bex 426, Port Chester, N. Y. 











Dis 


Dow 
Dox 
Doc 


Doc 





TOOLS 


Our catalog com- 


of the binbest 
quality tools and 
as will ber set (Tree to any address. 
vices w e sent 

This Hand Vise is only one of the 
many useful toois having exclusive 
features which are described herein. 
GOODELL-PRATT CO. . Greenfield, Mase. 
















ELECTRO MOTOR, SIMPLE, HOW TO 
make.—Byr G. M. Hopkins. Description ofa small elec- 
tric motor devised and constructed with a view to asvist- 
ing amateurs to make a motor which might be driven | 
with advantage by a current derived from a battery, and | 
which would have sufficient pewer to operate a foot | 
lathe or any machine requiring not over one man povw- 
~ With fl figures. Contained in SCIENTIFIC AMER- 

°AN SUPPLEMENT, No. G44. Price 10 cents. To be 
had at this office and from ail newsdealers. 


Ur “ BARNES +) 


rau Upright Drills 





10 to 50-inch Swing 
Send for Drill Catalogue. ARADS 
W. F. & JNO. BARNES CO. cB 
(Established 1872) WG) 


1999 Ruby St., Rockford, III, fart, 


Engine 





Dentures, 


play rac 


Dd. 


means 
S. Barnes et 
Die stock, 
Digging and loading machine, N, 
Display device, 


R. 


k, 


tion, A, 


de 


Curtain fixture, 
Curtain 
Cuspidor, 


fixture, 


B. 


Cycle loc 
Cycle, motor, Ww. 
Dental bridge, Cc. 


©. A, Seheif 


P. A. 


 E. Crombie. age 
for securing artific ial, E. 


Bartholomaus ... 





Hought: a! ting. 

L, Harden ; 

Cycle Diesel engine, tw 
k, allod ...... 


‘Murphy ov 


A. Ei. Snelling... 
F. Cook. 


wv, bulkhead, 
rv closer, 
wv fastener, 


rr opener 


R. 


Engines and 


Engines, 


Env 


elop, F. 


Envelop, J 


Exp 
Exp 


Exe 
Ext 





AU TOMOBIL ES (new), high porn can be 
bought from us positively cheaper than manufacturers’ 
prices. We buy for spot cash; wonderful what ready 
money will do. We apply and carry out the same argu- 
ment relative to second-hand cars. You cannot afford 
to overlook our offers. Send for list. Also ask for our 
new 100-page catalog number 129 on supplies. You will 
be reeably surprised with the figures and certainly 
satisfied with the gouds. For reduciions in the price of 
tires, the best quality of fresh goods, we have no equal. 
Times Square Automobile Company, largest dealers in 
new and second band automobiles in the world, 1599 


BUILD YOUR OWN ARTS 
and CRAFTS FURNITURE 


You save three-fourths of the cost of Santiape 
whieh you build at home from our patterns. Send $1 
for three P ans (500, each) of any ple 
furnite desire. Fali and explicit 
dire. w making sent with each plan. 
Anyone ca 













he worl 
@ Bow , “The Joy of Orafteman 
ship,” explains everything 
THE ROLFSMAN SYSTEM 
411 The Areade, Clevelesd, 0. 


$40 MOTORCYCLE 


We have the largest line of New 
and used Motor Cycles, Parts and 
Supplies in the country, at the 
lowest prices. Every machine 
guaranteed. We are the largest 

and only exc ve Motorcycle 
House in the wor nd for our 
1908 Catalog. Repairs a specialty. 


Motors and Castings for Air Ships 





















Gas 
Gas 


Gea 


Gra 
Gra 


Grit 





WELL mums 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers, 
Strong, simple and durable. Any mechanic can 
Operate them-easily. Send for catalog. 

aWILLIAMS BROS., Ithaca, ™. Y- 


A Home [lade 
Alternating 
‘Current Motor 


EAD SvuPPLEMENT 1688 for a good, clear article 

by F. E. Warp, E.E., on the making of a 

% horse power alternating current motor. 

| The motor can be constructed by anyone of ordinary 
skill in the use of tools, who has access to a screw- 
cutting lathe with a swing of 9 inches or more. 
The motor is designed to run on the 100 to 120 volt 
| 6o.cycie, single-phase alternating current circuit, 
now in widespread use for the lighting of dwell- 





small lathe, or a so-watt dynamo for generating 


done by one-man power. Order from your news- 





Hinge, H. 


(ras, 


Envelops a 


J. 


4. 
Door fastening ae, 


Db. May 


and closer, 


Dough feeding me « hanism, 


Drill and seeder, 8 
Drum, stove pipe 
Dust pan, J. M. } 

Dye and making same, 


Elevator mechanism, J. 
End gate, 
Endless carrier, 
Engine 
Engine 


dD. F 


gas, W. 
continuous, M, 


Cc. J 


the like, 
construction for gas, 


E. 


Applegate 


yloding 
Jodson 

plodit g 

I. Doe 


slosive engine, 

apparatus, L. 
Eyeleting machine, J. F 
‘abrics, B 


raction 


mantle 
retort 
ring, J. 


we 


Grader, roa 


in, bear 


Camp 


ding and 


Thomps 


Hinge suppe 


Hoe, 


W.A 


Hoist, elect 


hivok and 
Hook and 
Hooks and eyes 
w. 


Hose 





Ww. Hagearty oan 
& H, M. Birsh. 








Mussell 
A. Trumbull .. 
Broderick . 

H. Benoist. 


igniter, explosion, 
igniter, 
Engine indicator, 
Starter, 


c, 


ca 


Donnelly 
Cockroft 


th 


Escapement whee 


blast 


e like, 
: as 
charges, 


mine 
son 


charges, 


Vogel 


support, C. 


w. 


d, 


18, 


Onl 


M. 


rt, 


Sparks 


ric, 


attaching, 


M. 





Golf, Seeenaee 
ll 


for practicing, c é 


T. 
ete 
d Hohner 
in elevator, 


eye, 
e 


V 


J. 


manufacturing, hh’. 
charging 


iffie 


“Henry 


grader and « 





fastener for, & 





J. 
Pettibone. 


Coleman ; 
sing and cylinder 
R. Piggins 
working explosive, K. 
v. 


Distilling apparatus and method of distilla 
Focatiis . 
Ditching machine, B, Clements — 


) 


Leg covering, H. Cohen ........ 
Lemon squeezer, W. 8S. Schwartz 
Lens, G. A. Macheth ....... 





SUS, 481 G. Durs oe 
Lid remover, G. A. Gotebail 
Lifter. See Window lifter. 















Lathes, back rest for turning, J. T. Mey 


seececeeeees SO8,046 | Line tightener, A. Keck. ee . 
siodwe 808,956) Liquid applying device, Li. G. Campbell 
H. Nelson Liquids under pressure, apparatus for 

{ee ting materials co the action of, 
POUTO cc cccsccccccccsee ** 
Loadin device, wagon, R. Pederson... 
Lock, 7 J. Carroll ...... eoeeseccccee 
S| ROOK, Ge. ils WEEE bs <0 cebdetentesicepece 
}| Lock, A. Mercer 0 0ve9 


Ritter .. 
larnezu & New- 
AW. | ( Copland. 





gallocya: iin, De la 










Plank 


W. Logie. 





898,736) Looms, pile wire supporter 
808,650 | Rochelle ........ ‘ 
808,685 Lubricator, J. W. Domy appear e 





‘ 


6x 
- 808,955 Leveling and plumbing attac hmeut, gravity, 


} 
ib 


Mail bag catcher and deliverer, J, Wood 


898, 7 





Portee 
| Mail bag deliv ry apparatus, A. K 
Mail bag delivery appardtus, W. B. De 
Mail box, A. B. Rhodes 




















hart 


508940 | Micrometer, “quick adjusting, iu. 0. ‘Conte ilo 3 


898,550) Mining device, vacuum, J. B. Riddle 


898,427 | Mirror, adjustable shaving, J. P. Wustis. 


898,779 | Moistener, H, G. Campbell 
898,474) Mold, H. ©. Shaw we 
808,438 | Molders’ patterns, making, J. F. Cox 
Molding flask pin and guide, J. Rost 


E Schreber 808,512 W. Bylund 


Jeanmasret 


means 


“Danie 
F. Ju 


for, C. I. 


““apparatiis for, ¢ 


Davey.. 





machine, J. 
Gas retort discharging machine, 





Barton’ ......+.. 906 beenees 
. 808,601 | Pipe coupling, train, A. N. Davis 

















Weast..... 
J. Weat... 





ner for, 








portable, J. BE. a4 C. W. 
- 


K, 


to tape 


pol int ing 


Rasmus 
7. os 
N 


He 


machine, - ee 


L. Rakerd. 


Small... 


ete., apparatus” i 


M. Corthell ; 
Horse blanket fastening, J. Relc 
Horseshoe, 
Horseshoe attachment, H. 


Leach 





A 


Niuminating apparatus, 


Indi 


cator, 


Haymond & 


ney 


Be 








Schm 


Potter 


Ingots free from blow holes, pro: 


Inse 


Fr. M. 


McCarty.... 


et destroyer, 
. 2 


Insect trap, 


Insu 
Iron 


Key ring and door securer, 


, refining, 
Ironing board, 
Irrigating device, 


J. M. 


A. Dugg 
lator, Purves & Sinnott 


8. 


B. 


an 


B. Sheldon 
T. Ward 


M. D 

















McFarlane 
. M 








fman 


lectric Incan 


Dewson & 


Grinding machine, 8 Nikoloft’ ee 
Guns, breech mechanism of, 
Buckbam ° ° sauce 
Hammer drill, A. H, Taylor 
Hammer, pneumatic r. * *routy 
Harrow R Sosa 
Harveste cotton, T t. & I 
w : 
Hasp, J. ¢ tenson 
fiat pir J. D tank 
Hat pir WwW Goldenberg 
Heater, C. KE, Varnum 
| Heel taking machine, J. 






hert. 


D. ‘Hovis.. 
Melavin.... os 


iat; . 
t 


duding Ww 


Murft thpe 


wpe 


Kiln, J. W. Le Gore. 

Knit fabric, J. McNamee , 

Knockdown chair, B. W. Middle 

Laboratory apparatus, electrical, 
Thordarson oa 

Ladder sttachment, E. Currar 

Ladder, collansible ste 7. M 

Lamp, gas, ©. W. RBoyse 

Lamp, incandescent. F. M. } 

Lamp socket, plural, R. FP. ! 

Lamps, electrically connecting f 
supply res In electric 

Lamps, metal Gla ment for 
deacent HW x 

Last block, EB, J. 


ROO + 
l ments t 
H Kuzel 





898,849 | Mower, lawn, J. ©. Reimers . 


Manor 


> 998,819 Mug, shaving, ~. Dd. McKown. eee 


808,479 | Music rack, A. De Long, &r. 
Nail clipper, H. Wileox 


898,848 | Nails, machine for driving loose, G. Goddu 
Note sheets, speed control ing device for, 








868,847 Meyer . 
808,974| Numbering mac hine, B. BR c onrad bee 
8,482; Nut lock, T. V. Boyle .......«¢. oe 

BP et Geek, FB. CG, TROGM 16sec cccceces es 
898, 041/ Nut lock, L. Burg ....,.+eesee 





















ABT 
808,957 | Spitt 


898.538 | Pipe couplings, middle ring for 





| Planing tool, floor, W. W. Scott 





. 898,967 | Mowing machine tedder attachment, Fliers 


| Pipe and the like, tool for cutting, J. 


J Clark 
898,537 | Pipe line, helically corrugated, J. D. Isaacs 
. 808,682/ Plane, mortising, M, A. Clark : 


. 898,530) Plaster of paris, revitalizing discarded, 
SYK, SS4 B. Mastwick ....... see 
| Piers, milliner’s, J. K. Mullenbach 
808,802) Plow, H. Wiard .. ba ay" 
| Plow, J. Ray ....... - 
898,552| Plow draft device, A. J. Minor 
Pneumatic action, H. Meyer 
Pneumatic despatch tube system I 
Wolever 
Powder can, J. Weber 
898,840 Power transmitting mee! nist J. J. Gite 
808.702 Pressing device, O Fella 
s08,00) | Printing apparatus, A, B. Diet 
SUS, f Pris x! “~~ A B. Dick 
I’r i 
OAKS } 
808.834! Propeller } ( I 
898,422! Propelli k. U, Bown 
808,873) Pum; W H. 


808,613 | Pump, double ws ting wet air, BK. Joase,. 
v 


R98, 680 | Pump, power air, Spencer...... 
898,647 | Pump, rotary, J. J. A’ Donnell es 
808,933 | Pump, rotary air, H. M. Montgomery 
898,521| Pump, vacuum, W. P. M. Greick... 








898,936 Puzzle, G. Chapman .. 

| Rail fastening, W. L. Vail, Jz 
898.558) Rail joint, J, D. Stitsell ; 
898,924) Rail joint, J. A, Eichole .. 
898,488 Rail joint, M. FE. Gilcrest 
898,895 Rail joint, T. Olsen é 
7 Rail tie, Mayer & Bure 








| 
. 808, aes | Mail bag catching and delivering appliance 
WwW. M. 


Katler 
Wirt 


Mall box coin receptacle, rural, W  Wasel 


. 898,678| Molding machine bottom board tightener 


,, 


Harpe & Burckhardt .................. ROR, 842 PrP . shad 
Dye from indirubin and _ making jsame vat, | Mall receiving and. delivering apparatos 
Engi & Frohlich 5 . 898,452 | S, BOGE saccae ° 
Dyes, oxid of thioindige, B. “How olka. 898,738 | Mail receiving and delivering mechanie m 
Educational appliance, J, 8. Litfell........ 808,754 8S. Lanier 
Se GONG: Ms MOE di os'occa«0se00d0000 Mailing or stamping machine, R. D Simp 
Elbow connection, S. A. Hawkins. obsceos GOR. accciaseasudac a8 oe 
Electric heater, A. J. Holmes .. BOR, 578 | Mangling ‘machir W. Denzler 
Electric light bulb changer, ©. F. South- Manure loader, Brown : 
wor Obs veer esesesceeseds ee . 898,606) Manure spreader, . KB. Bhields. 
Electric service cut-out and meter panel, Marker, land, G. B. Randolph 
McGowan & BElisworth .. 898,771 | Match box, B, B. Nichols ...... 
Electric switch and system of | control, J. 7. Measure, liquid, C. L. Tate .. 
MOE - ccvccsers ‘ee 898,766} Measuring and transfe weed tube, Nquid, ‘ 
Electrical circuit protector, C. "A Rolfe SYS, DOW T. Farnham oe 
Electrical fitting, E. B. Wilcox 808,540 | Metallic tie, EB Hudson 
Electrolytic apparatus, M. Ruthe nburg Metallic tie and rail joint, “Wilson & Bary 


& 


4 


, . 
.. 898,782) Pumps and the like, automatic balancing de 
. BOS.891 | vice for centrifugal, F. A. Griessmann 


Rails, 1 ff 
nr r 
I 

ROR. 770) 1 
98.852) R ! 
R98.518. R el ical! 
898.70" 
208 984!) Ra T 5 
go8.725) I r ( Fogarty 
208.9 M. L Shepherd , 
808 GG8 | I U lag oy: . 

I . f M. Threewits. 

Rr tle, L, A. iaitier 

I tie, A. A. Whitbred. 

Rr tie, metallic, W. D Low ry... 





898 627| Ratebet wrench, W. P Walker. 
tazor blade holder, J. R Torrey 
| Razor stropping device, J, R. Torrey 
805 826) Receptacle holder, C, C, Little , 
Revolution indicators, i gee cor 
R98.079 mechanism for electr Fr. Ww. W 
Revolver, T. F. Bowker 





. 898,752) Rheostat, H. Poth 
898,989 


Rim compresser, Magnett. & Cle: 


Fan attachment for machinery, clamp, J Nut wrench, G. P. Sprague . SOS, BEG 
y. Migrath ... ° biseoes 808,492 | Oscillations, means of obviating ‘the deletert 
Fan, centrifugal, W. J. Baldwin 808, 024 | ous effects of, Feldmann & hersug 
Fastener or stay, W. R. Stokely. . 808,800 | Outlet box, G. A, Lutz . 
Fastener, separable, A. M. Ziegher.... . 808,815/ Oven, camp, W. H. Hart 
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'E MANUFACTURE; MOULDED AND 
CIAL RUBBER GOODS OF, EVERY 
DESCRIPTION AND CAN FURNISH 
ANY SPECIAL. RUBBER ARTICLE 
TO YOUR SATISFACTION 


cg SSHLINGZ Pa 


O93, CHAMBERS STREET, Us 
NEW YORK’ 


as 








We now attach an electric motor to the 
famous 1900Washer. Itoperates the wringer, 
Connect it with a light fixture, as you 
connect a table lamp. 


too, 


as you 


The Washer then operates just like our 
asher,only you don't need to touch it. 

When the washing is done, 
lever, and the 
wringer. 


hand w 


This outfit does just as weclaim. 
Does all of the washing, all of the 
wringing. 
than you can do it by hand. Does 
it with less wear on clothes. 

The facts, we know, seem too 
good to be true. So we propose this: 

If you are responsible, we will 
send you the Washer, Wringer and 
Motor, allon 3 days’ trial. We will 
prepay the freight. 

You don’t invest a penny—don’t 


commit 


washings with it. 
heavy 


things, 
Then, if 


without it, we will take it back. 

Your 3 days’ use will be free. 

You have no obligation whatever. ' i Name 
Treat us just like a dealer who + address 


shows you a washer. 


Electricity Now Does All the 


Washing and Wringing 


| work. Please think what that means. 
Turn on the current 

turn on the light. Servants happy; 
clothes lasting twice as long. For 


move asmall | method known 
motor connects with the 


The one motor, operating both the 


Send No Money—We Pay Freight 





simply say so 
Does the work better 


method means to you. 


try it, just tell us to send it on. 


before you forget it. 
yourself at all. Do four 
Try it on dainty 
things, everything. 
you think youcan get along 





I The 1900 Washer C 
3212 Hen 


i Electric Washer. 


washer and wringer, does every whit of the 


The 


hardest drudgery there is about housework 
done by two cents’ worth of electricity. 
laundry bills saved; 


the 


“1900” does washing better than any other 


Now electr icity makes the washer go. 
Doesn't that sound like anewera for women? 


want it when the month is up, 


But don’t go on washing in the 
old way without knowing wh at this 
Jomen 
have no right to do such hard work 
when electricity can do it for them. 

Send first for our Washer Book, 
to know all about it. Then, if you'll 


Please cut out this coupon—now— 


enry Bi. Binghamton, N. Y. 
Please send me the book about the 











If you don’t 








j We have also a Canadian factory. 














COLD GALVANIZING 


IMPORTANT PATENT DECISION 


An important de- 


cison has just been 
rendered by Judge 
Cross of the Cireult 
Court of the United 


States, District of New 
Jemey, in favor of the 
Hanson & a ba ap 








of Newark 
and Chieago, lil, and 
against the United 
; Elect ro-Gal- 
Company, of 
New York, 


vanizing 
Brooklyn, 
for a new process of electro galvanizing. 


IN EQUITY ON FINAL HEARING 


Winkle Ge. took up this fight 
and have conducted 





The Hanson & Van 


sing!e handed sume six years ago 

t et areat expense, feel ing confident of final success 
rhis seems a particularly opportune time to call the 

aftenutior those interested in galvanizing pro- 






the perfection to which the Hanson & Van 
Company has brought this art and to the fact 
ir salte and processes have now been authbori- 
iy declared to be free and clear of infringement 
mtent, which had heretofore been asserted to 
cotrohing, Whatever may be said of its 
ainst others. a6 against the salts 
this company the patent is of no 


be all-« 
validity as a 
and processes 0 
Woot 


of the Hanson & Van Winkle Com- 


While the renee 
thetic experts, is simple and tnex- 


pany, a6 installed ‘y 
pensive 


their intention ts to install at once in the 
larger cities, outfits in connection with their m. wer 
echanieal devices in order to show prospective users 


the advantage of their metbods 


DECARBONIZER 


: chemically removes carbon from 
a cylinders, piston rings and vaives. 
INCREASES POWER 20 PER CENT 
Voiatilises carbon, in which form it pastes 
out thru exhaust Injury to metal 
impessible. Agents wanted tn certain 
localities, Sample, quart can, 81.5 
Write to-day tor particulars 
Accumulator & Battery Co 
Milwaukee, W te. 





General 
188 Second Street, 


GOERZ | 


BINOCULAR 


“PAGOR” 

















The smallest and newest PRISM GLASS | 
made. Has not its Equal. Possesses extraordinary 
sharpness and clearness. 

acriptive catalogue sent on request. 


c. P. GOERZ AMERICAN OPTICAL CO. | 
52 Velen Square, E., New York | 

Saw Franersco, Cat 
703 Claus Spreche!s Building 


Caos ‘ 
4 Heyw hb wtiding 


HALE "= 





To Clean up Surplus Stock 
Semi Annual 





CL EARING SALE 


Sa\ 





It Writes 
It Adds 
It Subtracts 


The Remington Typewriter 
With Wahl Adding and Subtracting Attachment 


represents the complete and perfect union of the writing machine 
and the adding machine. 


the 


guarantee and is made for the Remington Typewriter exclusively. 


Renn /, 


, " RlOr, 


























J) 
WS) 
“Con 








You cannot do these three things 


mechanically on any other machine 


It completes the circle; finishes the labor 


ing; leaves nothing more for mechanical ingenuity to contrive in 
field of billing, order and general accounting work. 
The Wahl Adding and Subtracting Attachment bears our 


Illustrated descriptive booklet sent on request. 


Remington Typewriter COMpany ccorrorsics) 


New York and Everywhere 











Automobile Supplies 
and Accessories 


PRICE 


Send fo yer Nv is 
NEUSTADT AUTOMOBILE & SUPPLY CO 
3932 Olive Street St. Lowi 


Toots! Tools! Tools 























' "The most o 


We keep all kinds. Send your name 


en a postal and get our 88-page Booklet 


Montgomery & Co., 109 Fulton St., New York City 


in the world for 
Send / 
THE BRISTOL CO. 


The 
; meters and Patented Suet Chart Recertens 





THE BRISTOL CO. 


Manufacturers of 


Bristol’s Recording Instruments 
for ee 2seure Domperature 
and Ki ws S 


A 


Wm. Hi. Bristo 





Charcoal, Lignite or Coke. 

‘DEAL POWER CHEAPER THAN STEAM. 
Successful plants in all parts of North 
America. Horizontal Gasoline En- 
gines; sizes, 3 to 30 H. P. Best for F*o 


Electric Pyro- 
ders 


mm plete ‘ tex 


r Oatalogue 











» Engine and Producer 


40 to 700 H. P. units; uses Bituminous, Anthracite, 


a's 





Waterbury Cone. over 25 years. Buy fromthe builder, eS 
Branch § NEW YORK Weber Gas Engine Co. 
CH AGO Bow 423 KANS o1ITy, 





L[LEKIN | 


TAPES AND RULES 
THE BES? 
everywhere. Send f 
Catalog No, 16 
LUFKIN EVES °. 
Saginaw, Mich.. 
New York and London i 
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ARE 


Yor saic 

















JAVTOLOG| 











AUTOLOG SENT FREE! 


Every One interested in Motor Ca 
chauffeur, will find this book wery vatw 
fact way, tells you everything that you want te know regarding Motors and Motor- 

ng. it saves time—money—worry. contains 200 s and many illustrations 
The modern motorist must hav if he wishes comfort and all 
Necessary to up-to-date motoring Reme 
us your name and address. 








r Motor Boats, whether owner, dealer or 
. It is not technical, but in a matter-of- 


@ accessories 
mber it costs you nothing—simply send 


KANSAS CITY AUTOMOBILE SUPPLY CO., 600 E. 15th St., Kansas City, Mo. 
ort 








are 











THE 
PANAMA CANAL 


And 


ing feats are made pocsible 





other great engineer- 








by the -use of explosives. 


qt 


DU PONT EXPLOSIVES 


will remove mountains, dig 

























canals, build railroads, and 






clear your land of 





stumps 





E Nets MM slelttle(-ta 9 






For 


tion, et« 


catalogs, special informa- 






+. write 








DU PONT DE NEMOURS 
POWDER COMPANY 
Wilmington 








Del 






rc 





Manufacturers of and 


kind 


xplosives 





Blasting Supplies of every 







OUR ba interest oe = tae 
similes of ortraits o 
OFFER Winners of National Field 
Trial-Championships. Write Dept. , 
Du Pont Co., Wilmington, Del. 













Statue of Angel Moroni on Mormon Temple, 
Salt Lake City. 


THE PERFECT EQUIPMENT 


of the Mullins factory, together with the skill and 
experience of the Mullins artisans, makes the great 


“MULLINS 
ART ARCHITECTURAL SHEET 
METAL WORK AND STATUARY 


the most comprehensive and beautiful in the country. 
Each piece is perfectly shaped, thus insuring a sharp, 
clean and beautiful effect. All joints are riveted 
and soldered, combining 
strength, durability and 
smooth finish. 

Send for large 120-page 
catalogue of stock designs 
of Cornices, Friezes, Panels 
and Ornamental Metal 
Work. Also ask tor sepa- 
rate catalogue of Mullins 
Sheet Metal Statuary— 
which is as durable and 
artistic as cast bronze or 
scuiptured work, and costs 
less. Please specify the 
kind of Metal Work you are 
interested in. 


The W. H. Mullins Go, 
203 Franklin St., 
Salem, Ohio. 
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“Porox” Ignitor Storage 
BATTERIES 
High Capacity. Light Weight. 
Proved as.tbe best for both igni- 
tion and Veht. No loss of current. 
It stores and returns the power 

your machine. You can see a 

examine the interior without ex- 
. because it is 
made up in transparent celluloid 














styaco FUESIL USA 














REPRE eit 


i bodes 











